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SEPR Specializes 


In Rocket Engines 
For Aircraft Use 


Douglas A4D Skyhawk 











Ihe officers and men of the U.S.A.F Aircraft 
Control and Warning searching the heavens ‘round 
the clock with radar, are the guiding hands behind 
America’s au defense. Through their diligence, our 
Interceptors are forewarned and electronically 


directed to any unidentified aircraft 
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FOREARMED 


FOREARMED 


rhe pilots of the U.S.A.F Air Defense 
Command are forearmed with advanced 
weapons systems like Convair’'s supersonic 
F-102A all-weather delta Interceptor. From the 
‘round up, this formidable air defense team 

is keeping an eye on your freedom! 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 








The design, development and testing of 

advanced ordnance products and sys 

tems is one of the principal activities of 

the Research and Development group 

at Rheem Aircraft Division. The techni 

cal capabilities of Rheem in this field 

are evident in the extensive list of proj 

ects currently being conducted for the 

military and their suppliers 

* MISSILE WARHEAD SYSTEMS 

* FUZING 

* EXPLOSIVE ORDNANCE 
TESTING 

* MINES 

¢ GRENADES 

* PRACTICE BOMBS 

Rheem Ordnance Engineering is pre 

pared to conduct complete programs in 

the field of ordnance systems including 

© concept 

© systems analysis 

e det elopment & testing 

© prototype 

° production engineering 

Ordnance research and engineering is 

complemented by the production facili 

ties of the Aircraft Division of Rheem 

Manufacturing. Numerous ordnanc« 

products and systems are currently in 

production 


The Rheem developed Super Nike warhead 
system being tested on rocket sled built t 


Rheem 


Engineers: join Rheem in challenging tech 


nical work! 


RHEEM MANUFACTURING CO. /AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 
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Aug. 31-Sept 
Wayne, Ind 
Sept. 1-15—Sixt! 

( i 


nfer 
1 Institute 


of I f 
9.1]—)5th Annual 
icroscope Society o 
setts Institute of 
ridge, Ma 
Sept. 9-13—Twelfth Annual Insts 
Automation Conference ind Fy 
Cleveland Auditorium, Cleveland 
Sept. 13—Third Pacific Area National 
ing, American Society for Testing 
terials, Sheraton-Palace Hotel, San 
co, Calif 
Sept 14-15—Necting of Antique A 
Assn., Ottumwa, Ia 
Sept 15—1957 Garden Party and FI 
Display Roval Aeronautical Society, W 
ley Aerodrome, Weybridge, England 
Sept 23.25—Fall “Meeting American So 
ietvy of Mechanical F.ngineetr Statler 
Hotel Hartford Conn 
Sept. 25—Pratt & Whitne \ 
Maintenan ind Operation For 
ored by Southwest Air , 
e¢ Hotel, Dallas, T 
Sept. 26-27—Fifth 
Conferen wine 
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Continued on page 
rHIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow 
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QUALITY MAGNESIUM CASTINGS a 
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for aircraft and missiles 


s and 8 es: McGraw-Hill Building 

130 West 42nd Street New York 4. WN vy | 

on 4 I : : Al . y 

. j © ard } 

‘ y j J 

Sand, Permanent Mold, Plaster Castings y 

Sa ‘ j Ver ‘ v 

YOU NAME THE CASTING. Dow can supply you with  Subseriations are solicited onty from persons who have 
a commercial or orofessional interest in aviatior Positi« 

ordinary and extraordinary shapes or SIZCS Specialized 


and company connection must be indicated on sub 
order 

techniques rigidly maintain your standard: 

tions. Heavy-wall or thin-wall 


ature use, the best—and surest 


; and specifica c. me pues re . 
. poem 6 8 yee anada $8 a yea 

room or elevated temper- . ! ’ : 

answer to your proble ms 1s 

Dow magnesium castings! Contact your nearest Dow sale 

office for additional information. THE DOW CHEMICAL COM- 


PANY, Foundry Sales, Bay City, Michigan. 





YOU CAN DEPEND ON 





Postmaster: Please send form 
190 West 42nd Street, New York 
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Flying Fair Lady 


—Harriet Quimby, America's First Licensed Woman Pilot 


Pretty Harriet Quimby attained success in two 


masculine strongholds—journalism and aviation 


—in a day when women were not even allowed 


to vote 

While still in her teens, Miss Quimby became a 
newspaper reporter in San Francisco: and, ina 
short time, advanced to the position of Drama 
Editor on Leslie’s Weekly in New York. There 
she learned to fly under the guidance of John 


Moissant, famous early-day aviator. It was on 
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PHILLIPS PETROLEUM COMPANY e¢ 


1911, that Miss Quimby becan 
Then, fo 


Quimby 


August B 
ica’s first licensed woman pilot 
of preparation, Mi 

April 16, 1912 


months 
English Channel on 


woman to do so 


Miss Quimby returned to America 
exhibition appearances in this ce 
Mexico. Noted for her beauty 


daring, Miss Quimby was a symbol 


feminine equality for Ameri 
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BARTLESVILLE, OKLAHOMA 
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Continued from 
Sept. 28-29—North Central gor 
! e, Ci \ Patrol v1 
TRANS-SONICS 9 |) 
, 30-Oct. 5—National Aecronauti 
— n Aircraft Production Forum & 


wihnec;ri 4 Di 





ats. 7. m. 


|B T 

smopolitan Hotel, Denver 

5—I t nnual vard Janquct 
for measurement and control of eal teas A. eB 
' } Pirie c tie 


iiton Hotel, Los Angek 
» TEMPERATURE Oct 9—13th Annual National Ele 


—400F to +2000F Conference, Chicago, I 


Oct 7-10—Triennial In pection Lew 


@ PRESSURE Flight Propulsion Laboratory, Clevel 
Oct. 7-12—Fighth Annual Congress, Inter 
0-5 to O-5000 psi. national Astronautical Federation, Bar 
lona, Spain. For details write: IAF, 3 
‘ : Lowell Rd Concord, Ma 
to meet strictest requirements of Oct. 8—Tenth Annual Airport Development 
md Operations Conference Onondaga 


«@ TELEMETRY Hotel, Syracuse, N. Y 
Oct. 9-11—Annual Meeting, Society for | 


@ MISSILE RESEARCH perimental Stress Analysis, El Cort 


Hotel, San Diego, Calif 


az Oct. 10 _ Oo Ole vatement Svi 
AIRCRAFT CONTROL a bene She gh so cieue I) 
Oct. 16-18—Conference on Computer 
Control, American Institute of Electr 
il Engineer Chalfonte-Haddon Hall 
an example of Hotel, Atlantic City, N ] 


TRANS-SONICS ADVANCED INSTRUMENTATION ee ee ee ee 


OPEN TEMPE E PICKUPS | oe than tee Eee 
Magnesium Association, Biltmore lot 


New York 


The Illustrated OPEN Oct. 21-22—Canadian Acronautical Inst 
TEMPERATURE PICK- tute-Institute of the Aeronautical $ 1 
UPS are precision platinum \iceting, Montreal, Canada 

resistance thermometers ca- Oct. 21-23—Conference 

pable of high-speed tem- var 

perature measurement of 

gases and non-corrosive 

fluids. Resistance winding, 

supported on ceramic-insu- 

lated posts or on card, is th A 
in direct contact with envi- gn ie nerd oe 
ronment to be measured, ! Age — 
and can have time con- % trical Si Pan | 
stants as fast as 50 milli- Los Angeles, Calif 
seconds. Full-scale output Oct. 28-31—Second Winter M 
voltages of 5-volts can be . see ican Nuclear Society, H 
delivered directly to tele- tel, New York 

metry commutation circuits. 7 Oct. 28-29—Third Annual Mec 
Units operate over selected ‘ation of the U. S. Arm 
ranges from —3820F to Hotel. Washineton. D. ¢ 
+750F (—200C to +400C), with accuracy better than «1% Oct. 28-30—Annual Fast ( 

of full seale and repeatibility of «0.2%. Calibration Certificate 1 Aeronautical and Navi 
giving precise 5-point calibration supplied with each unit. Stainless ceetiiin Mt, Reslenent 
steel case and rugged construction withstand 1500 psia pressures, ane ™M 

+25 g vibration, and 60 g shocks under MIL-E-5272A. Send for oO . 38 31. —— 
Technical Bulletins 1182 and 1350. 7 H sndlin 7 , “_ 


“ 


lain 
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Convention Hall, N. J 

Oct 30—Aviation Electrical Eq 
Display, U. S. Grant Hotel, San D 

Nov. 5-7—Joint Military-Industry Guide 
Missile Reliability Sym pe sum lim 
to the se with Secret ‘ t' | 
Naval Air Missile Test Center 

Nov. 6-8—Third Annual Symposiur 
Acronautical Communication 


Utica. Utica, N. ¥ 
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LINEAR KEEPS THE SERVE 
IN SERVO-SYSTEMS 
with Jet-Age "'O" Rings 








Flight control of jet-age global aircraft takes more than human 


horsepower—it requires servo-systems which must perform under 
critical conditions over long periods of continuous operation. LINEAR 
has developed “O” rings and seals that keep the serve in servo- 
systems—to keep these planes in the air longer—safely. 

For these critical requirements, LINEAR developed precision “O”" 
rings molded of the newest elastomers to meet the most rigid speci 
fications. They will withstand temperatures of from —130° to 550 F 
—dgive long service life under severe mechanical abuse—and will 
withstand the destructive action of such fluids as silicate and phos- 
phate esters, hydrocarbons and synthetic lubricants. 

When it's a sealing problem, call on LINEAR or one of its agents 
for engineering assistance . 
and be sure to specify LINEAR ‘'O"’ Rings. 


PERFECTION iJ SUSES 


LINEA? 


LINEAR, inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 





Streaking through the skies at supersonic speeds and allti- 
tudes above 50,000 feet, Convair’s B-58 Hustler —the U.S 
Air Force's supersonic bomber — packs a lethal punch in its 
powerful delta-winged body 


Designed, developed and built by the Convair Division 
of General Dynamics Corporation, under the Air Force's 
weapon system management concept, the B-58 is truly a 
remarkable engineering achicvement 


Bridgeport is proud of playing a part in helping to bring 
this bomber of tomorrow into being by supplying high 
strength aluminum extrusions and forgings used in the 
Hustler 


This new Convair bomber is another of the many military 
and commercial aircraft in which Bridgeport aluminum is 
used. It gives added recognition to the dependable service 
Bridgeport supplies in furnishing high-quality aluminum 
extrusions and forgings to mect aircraft requirements 


For prompt, dependable service on your requirements, 
just call the Bridgeport Sales Office nearest you 


For the vou newest im 
—" BRIDGEPORT, ALUMINUM 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 


mness 


Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Conn 
Offices in Principal Cities 





- example of how RYAN BUILDS BETTER 
se 


RYAN VERTIJET: 


The Air Force Ryan X-13 Vertijet—able to take 
off and land on its jet thrust in an area half the size 
of a tennis court—brings a new dimension to air 
power. This revolutionary concept combines missile 
mobility, helicopter maneuverability, and jet speed 
Not dependent on vulnerable runways or carrier 
decks, jet VTOLs make possible wide dispersal of 
aircraft in land theatres or on small ships in naval 
task forces—and can reach fighting altitude before 
most other jet planes can complete take-off 

Extensive Air Force flight testing of the X-13 has 
dramatically demonstrated its ability to take off 
straight up on jet thrust... move sideways and back 
ward at will make the transition from vertical to 
horizontal ...and return back to vertical for a zero 
speed landing 


BUILDING AVIATION PROGRESS 


Aircraft * Power Plants °« 


SINCE 


A NEW DIMENSION 
FOR AIR POWER 


The unique performance of the X-13 is achieved 
by its advanced jet reaction control system. A 
product of Ryan engineering, it provides complete 
control of the airplane during hovering, zero-speed 
flight and in transition. Operated by conventional 
pilot's controls, the system requires no higher level 
of skill than that needed to fly a helicopter 

The X-13 open 
tory. It began at Ryan ten years ago—the first jet 
VTOL program in the world. Since then, working 
in the closest cooperation with the Air Force and 
the Navy, Ryan ha uccessfully carried out one 
of the most intensive and inventive engineering 


a new chapter in aviation hi 


research projects of our time 
This imaginative and energetic effort i 
of Ryan's work 


typical 
in every field of aeronauti 


1922 


Avionics 


Ryan Aeronautical Company, San Diego, Calif. 














DEADLINE ! ———-—— 


ol quality jet engines is just half Air Force and aircraft manutacturers base 
other half is building them on time. their commitments on our production perform- 


ince. If we miss—they miss 
oud think turning out 


in easy task for volume On-time volume delivery is something that 

roduction people like us. We make thousands comes only from volume production experience 

detail parts in our own plant; add to these In this business of jet engine making, there's 

iousands more received from upplers ill over no hort-cut to being ible to meet sched- 
United States and you can see that timing ule you ve got to know your business 


to schedule performance. And our business is producing highest quality 


on schedule j important because the jet engines, on schedule, at lowest possible cost 
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AIRCRAFT ENGINE DIVISION FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE + CHICAGO 29, ILLINOIS! 
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NEW RATE GYRO FOR SEVERE AMBIENT CONDITIONS 












DESCRIPTIVE DATA 


EXCELLENT LINEARITY: 0.25% of full scale. 
LOW HYSTERESIS: Less than 0.1% of full scale. 
LOW THRESHOLD: Less than 0.01 degree/second. 


MICROSYN PICKOFF: Variable reluctance type pro- 
viding infinite resolution and high signal-to-noise 
ratio. 


FULL SCALE RATE: Up to 1000 degree/second. 
FULL SCALE OUTPUT: Up to 12 volts. 
RUGGED: Withstands 100 G shock. 
VIBRATION: Withstands 15 G to 2000 cps. 
SIZE: 2%," diameter 44," long. 

WEIGHT: 2 Ibs. 
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> A Honeywell Rate Gyro 


; * 
eo, 7) 4 Type JRT 
? 
Shown actual size. 
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Now! Constant Damping 
Over Entire Operating Temperature Range 







This new HONEYWELL Rate Gyro, Type JRT, is a precision in- 
strument for measurement of absolute rates of rotation in inertial space 
Fluid viscosity is electromechanically controlled to maintain a constant 
damping ratio over the entire operating temperature range of — 65°F. to 
+175°F. 

The Type JRT is designed expressly for flight control of long range 
missiles and flight instrumentation in missiles and aircraft where ambient 
temperatures are not controlled . . . and at the same time where low 
threshold, minimum hysteresis, excellent linearity, high natural frequency 
and ruggedness are essential. Honeywell inertial components and engineer- 
ing experience are available to assist in the solution of your Gyro system 
problems. Write for Bulletin JRT . . . Minneapolis-Honeywell, Boston 
Division, Dept. 11, 1400 Soldiers Field Road, Boston 35, Mass. 


Honeywell |H) 


BOSTON DIVvViston 

















Resistance Welding of Jet Engines 


Pratt & Whitney Uses Sciaky Techniques 
To Slash Weight of J-57 Engines 


The re place ment of silver brazed steel 
with Seciaky resistance welded alumi 
num has mace possible a siyvnificant 
weight reduction in Pratt & Whitne y 
Aircralt's ]-57 jet engine, 

The part affected is the shroud 
stator of the compressor section. Be 
fore the huge Sciaky welders were 
put into service, the 
were made of steel, fabricated with a 


shroud stators 


silve I brazing proe CSS 

As a result of Pratt & Whitney’s 
constant research for improvement, 
project envinecrs recommended the 
use of aluminum, Experiments showed 
that resistance welding 
7500 pound pressure delivered by the 
Sciaky machines, was the only means 
by which the aluminum pieces could 
be joined without weldment cracks 

Five Sciaky patented Three-Phase 


under the 


welders produc ing a total of 740,000 
secondary amperes used for this op 
eration represent the largest concen 
tration of such machines in the world. 
J hey are described by Pratt & Whitney 
Aircraft as the only welders capable 
of satisfactorily welding the aluminum 
shrouds 

hree of the five welders are equip- 
ped with Sciaky Predetermined Elec- 
tronic Counter Controls. The unique 
control makes it possible for users to 
get precisely what they set on the 
machine. There is no deviation and 
settings are consistent through the 
entire range of adjustment. Setup to 
repeat previous runs is simple. 

For further information, write to- 
day for Bulletins No. 338 and 339. 
Sciaky Bros., Inc., 4935 W. 67th St., 
Chicago 38, IL, POrtsmouth 7-6500. 


HELPS PUT PROFIT 
INTO MANUFACTURING 


Close-up of the shroud stator being 
resistance welded. 


Four Sciaky patented Three-Phase welders installed in the East Hartford plant of Pratt 
& Whitney Aircraft. Since the photo was taken, a fifth machine has been added. They 
are the only welders capable of welding aluminum shrouds without leaving cracks. 
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The Convair F-102A, designed to fight in icy 
upper atmospheres, utilizes Silast as as 
between fuselage and canopy. Silastic withstan 
temperatures down t 130 F without losing 
its serviceability, and is unaffected by ozone 


"1 4; 
s 


wh 
GULASTIL seals stay airtight at -130F 


In sub-zero cold that would ruin the usefulness of organi 


For resistance to fuels, oils and rubber, seals of Silastic*, the Dow Corning silicone 


solvents, specify Silastic LS rubber, stay resilient and effective. Silastic is resistant 
to ozone, weathering, and temperature cycling from 130 


to 500 F. It has very low compression set. Silastic part 
are offered in a variety of shapes, sizes, and colors by 
leading rubber fabricators. 


Typical Properties of Silastic for Seals 


* Temperature range, *F 130 
* Tensile strength, psi 1000 to 1500 
* Elongation, % 150 to 400 
* Tear strength, Ib/in 120 to 180 
© Compression set, % @ 300F 25 to 50 


© Hardness range, durometer 20 to 80 


Get latest data on Silastic. Mail coupon today 


} Corporation, 
chigan 


lo 500 


send me latest data or 


NAME 





COMPANY 





aocoerss 





© Weather, ozone and corona resistance Eacellent 





If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 





Jet Age Travelers enjoy 
a new concept of Safety and Comfort with 


WIG SULTON 


a Heat! 


HITCO designs and produces High Temperature 
Insulation Products for the new jet age of passenger 
flight 

Advanced jet transports now span the continent in 
less than four hours, and bring to air travelers a new 
concept of comfort and convenience undreamed of 
a few years ago, 

New concepts in Aircraft Insulation have been 
developed by HITCO Engineers to help make this 
swift, quiet, vibrationless flight a reality. 

Formed Panels for the insulation of passenger cabins, 
high-temp ducting systems and jet engine insulation 
are produced by HITCO in co-operation with major 
airframe manufacturers, 

Call on our Research and Development Engineers to 
help solve your special high-temperature insulation 
problems. 


WRITE FOR FREE NEW CHART! 
Covers all basic types of fibrous 


insulation and their temperature ranges 


from 300° ta + 3000" | 


~ HLLTHOMPSON FIBER GLASS C0. 


1733 Cordova St., Los Angeles 7, Calif. 
Phone REpublic 3-9161 





write On CALL v« 


EASTERN: 1OM KIMBER 
MIDWEST: | Nig 
SOUTHWEST: MA! 
NORTHWEST: J. | 
CANADIAN PLANT 


Guelpt 


REFRASIL “Pre-Formed”’ and 
“Wrap-around”’ insulating 
Blankets are preferred by 
the majority of aircraft and 
jet engine manufacturers all 
over the world! 


ation in 7 physical forms: 


Shh 


YARN 





4 THERMO-CoUSTI 
Removable Insulating Bian 
kets combine top Acoustica 
and Therma! insulating eff 
tency with convenient flex 
bility for ease of installation 
and removal in jet airliners 
cargo and Military Aircraft 





THOMPSOglas 

Formed High-Density Fiber 
gias is designed for Thermal 
and Acoustical Insulation, 
and is a versatile protective 
insulation Material for a 
variety of Aircraft and 
Missile applications 





REINFORCED PLASTICS 

or Military, industrial and 
ommercial Product 
REFRASIL Cloth, combined 
with High Temp Resins, is 
possible liner for Missile 
uses. Typical High Temp Air 
craft parts shown 





HITCORE Honeycomb 

In Stainless Steel and @ 
variety of other materials 
Various thicknesses, core 
sizes and foil gages can be 
combined to meet your spe- 
cial requirements 
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Fast starting cs 
a 25 lb-ft? moment rt 
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To Cockpit 
Jet Engine Switch 














To Fuel 
Cell 






Air Bottle 





Turbostarter 















Production model of the General Electric fuel-air turbostarter for a current high thrust No ground equipment is needed. The self 
engine weighs only 46 pounds, has an 8*;-inch diameter and 12% 4-inch le ngth. Rated contained G-E turbostarter operates t 
torque 1s 485 foot-pounds and a cut-out speed of 2500 rpm is reached in 10.8 seconds aircraft's air and fuel supp lone 





46 Pound General Electric Turbostarter Will Give Jet Airliners 


25 Second Start Without Using Ground Carts 


































Small size and high power-to-weight ratio disengaged. Within an additional 13to15 helps reduce we theret minimizing 
make the General Electric fuel-air turbo- seconds the engine will have reached idk maintenance and i ing starter life 
starter ideal for commercial transports as speed. A current production model for jet For more inf ti how thi 
well as military aircraft. Integrated into engines in the “over 10,000 pound” thrust advanced turbostarte: lesign can be 
turbojet or turboprop systems, the self- class, weighs only 46 pounds, measures applied to r particular requirements 
contained unit relieves aircraft of ground 8*; x 12% inches; yet it delivers 165 contact r Ge | Electric Aviation 
starting equipment and extra ground horsepower and a rated torque of 485 foot ind Defense Industries Sales representa 
personnel. The pilot’s cockpit switch pounds. tive, or mail coup below. Built by 
activates the starter and ignites a mixture ; General Electric's Aircraft Accessory 
of jet fuel and air in a small combustion ‘°9/stical support simplified Tur bine Dept., Lynn, Mass 
chamber. The resulting gases are har- The turbostarter operates on pressurized ee a eee ee ee ee ee eee ee ee ee ee ee oe 
nessed by a small turbine that is splined air and standard jet fuel directly from the Bp 
to the engine shaft through an over-run- aircraft's tanks. A small compressor added General Electric Company 
ning clutch to the system will refill the air bottle du Section A231-17 

ing flight and eliminate the need for pmenamasy & SV 
Small, light, yet powerful ground carts at all airports. The basi 


Please send me bulletin GEA -6480, on the 


Within 10 to 12 seconds the aver age en design advantage of few moving parts Gonsest Glectiie Suck fis Master 


gine is self-sustaining and the starter is combined with precision manufact 


immediate project reference only 
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Progress /s Our Most /mportant Product | mae 
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Company 


City Zone State 


GENERAL@@ ELECTRIC |-~ 





New E-! Plant 
Speeds Production! 


The Murray Hill. facility is newly 
equipped throughout. Tighter 
quality controls, be a 2 and in- 
spection plus vasti ncreased 
production mean better products, 
faster than ever before 


*Canadian Pat. 523,390; British 
Pat. 734,583; U. S. Patents Pend- 
ing. All Rights Reserved 
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Custom Designs Manufactured 
by Electrical Industries 


Customer-made Components Sealed 
by Electrical Industries 


Here's 3-way service for designers 


Electrical Industries offers complete facilities for the sealing of 
components in a wide range of sizes from large to sub-miniature. 
E-I will design and produce your complete sealed assembly, or seal 
components of your manufacture. The wide experience of 

E-I engineers is available to work out special seal requirements, 
For standard applications, E-I offers hundreds of economical stock 
terminals including single lead, multiple headers, end seals and 
transistor closures. Ask for a recommendation on your seal 
requirements or request catalog on standard E-I sealed components. 


“ELECTRICAL INDUSTRIES 


lect) 


MURRAY HILL, NEW JERSEY 


s, Ine. 


Oni 








Sustained operating temperatures up to 400° F, as in guided missiles, are death to inferior electrical insulatior 


CDF giass-base |aminates of Tefion*—the only laminates of thei kind approved by the military on take th 


LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica wrapping or on automatic winding machines. Unsup 
products for dimensional stability under continuous heat ported Teflon in colors available to meet MIL-STD 104 


, TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 
As components and equipment grow smaller, and heat ; 
' . Part of CDF’s vast fabrication facilities is devoted to 
becomes more difficult to dissipate, CDF high-heat ah 
. the production of custom parts from ‘Teflon pa 
electrical insulations become increasingly important to 
ghetti tubing, rod heets, and machined parts to rigid 
electronic design. For nowhere else can such a wide pecifications 
range of quality insulations be found under one roof 
as at CDF NEW cementable l'eflon, bondable to itself and to 
other materials with commercial adhesive 
FOR HIGH-HEAT PRINTED CIRCUITRY, (DI gla 
base metal-clad laminates of Teflon* and epoxy exhibit SEE SWEET’S Product Design File, Electronics Buyer 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send you 
print or your problem ind we'll return pane ific tect 
nical data and test ample 


best dimensional stability and current-carrying ca 
pacity. Constant operating temperatures of 300°F 
soldering temperatures to 500°F are readily met by 
these specialized CDF Dilecto® laminat 


*traderr ‘ ; + tetraf 


HIGH-HEAT FLEXIBLE INSULATIONS. (DI offers a 


ra a a  etisnace — ff CONTINENTAL- DIAMOND FIBRE 


varnish, silicone rubber, and Micabond with glas 
cloth support. CDF tapes may be used either by hand . A sussipiary of tHe “Sheree * COMPANY + NEWARK 19. OF 








WHY BE LIMITED IN YOUR 
CHOICE OF FLIGHT DIRECTORS ? 


Bendix offers your pilots a wide choice 


‘To show the wide range and flexibility of Bendix* Flight Director 
Systems, let’s assume an ILS approach situation in which the airplane, 
on a 20° heading, is in a 10° right bank with its nose on the horizon 
but slightly above the glide slope. The Course Deviation Indicator 
(same on all Bendix systems) pictures actual and pre-set headings, 1O 
FROM indications, and position relative to ILS beams (or VOR radial) 
Now, let’s see how attitude reference and command information are 
presented on three typical Bendix Flight Director Indicators 


BENDIX SERIES "300" SYSTEM COURSE DEVIATION FLIGHT DIRECTOR 
INDICATOR INDICATOR 


In this system the Flight Director Indicator 
presents computed roll and pitch com- 
mands. Sky and ground are represented on 
a sphere, as shown, and actual attitude is 
depicted by conventional airplane symbol 
Secondary airplane symbol represents com- 
manded attitude and, in this case, calls 
for nose-down, left bank maneuver. Com- 
mand is satisfied when the two symbols 


coin ide. 


BENDIX SERIES "100" SYSTEM 


This system’s Flight Director Indicator 
also shows computed steering Commands 
in both roll and pitch axes. Sky and earth 
presentation is flat rathgr than spherical, 
and white line represenis horizon. In this 
version, the two pointed, opposing markers 
designate commanded attitude. ¢ ommand 
is satished when wingtips of airplane sym- 


bol alien with marker 


BENDIX SERIES ‘'200”" SYSTEM 

The Flight Director Indicator in this sys- 

tem provides for computed steering com- 

mands in roll dxis only. Flat gray and 

black reas represent sky and ground 

(Command bar is needle-like line extending 

up from bottom of indicator, and, in this 

example, calls for left turn. Commanded 

attitude j ittained when this needle is 

straight up ind down through center of 

indicator. Small horizontal bar position with relation to Vertical 
white dot scale ilong left cde hows whether urplane IS AbDOoVE below, 


or on olicte slope ln titi 


With Bendix Flight Director Svstems vou have your choice ol several 
types of presentation and yuur choice of a single- or two-axis 
system. You don’t buy features you don’t want or need. Yet. you get all 
the features and advantages that ou do want and need. When vou 


think of flight directors, think of Bendix. Get the Bendix story 


District Offices: Burbank and San Francisco, Calif, Dayton, Ohio, Washington, D. C., and Seattle, Wash 


Export Sales & Service Bendi« Internation Division, 2 E. 42nd S.. New York 17_.N. Y 


Eclipse-Pioneer Division 


TETERBORO, N. J 
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industry to Get Key Missile Logistic Role....... 26 
> Air Materiel Command's ten-year program will tie industry to 
world-wide communications system 


AMB Plans Full Operation by November 
> Three-member board will have staff of 60 to aid research program 
to untangle traffic bottleneck. 


A4D Design Opposes Complexity Trend 
© Smallest and lightest of U. S. jet planes, it stresses economy, 
ease of maintenance. 


MISSILE ENGINEERING AIR TRANSPORT 


Details of Fireflash....... AMB Plans Full Operation 
Bloodhound Missile Airlines Edge into Mass Market 
North American Missile Contract... . Routes co Local Lines 
Three Stage Vanguard Vehicles... .. Realistic Schedules Ordered 

Mach 2 Transport Urged 

CAA Organization 

Airline Observer 

AERONAUTICAL ENGINEERING Shortlines 


A4D Design Opposes Complexity. . Cockpit Viewpoint 
New A3D Version 


F-103 Canceled EQUIPMENT 
Gyron Fits Mach 3 System Booms Stabilize Escape Seat. . 
SEPR Rockets Power Fighters 

How X-13 Developed MANAGEMENT 


Industry to Get Key Role 
Foote to R&E Post 
IRBM Dispute May Run to ‘58 
AVIONICS U. S. vs. Russia on IRBM 
Maser Rests on Further Work Troubles Boost Vanguard Cost 
Changes in Avionics industry GM Controversy Aired 
Navy Affected by Slowdown 
Who's Where 
industry Observer 
FINANCIAL Washington Roundup 
Stock Transactions 
AMC Contracts Calendar .. 
USAF Contracts Letters 


EDITORIAL 
Are We Really Saving Money? 


COVER: Douglas A4D-2 in production for Navy represents a design effort to reverse 
the trend toward complexity in aircraft. Compared to earlier AD types, A4D has 
about one-third as many structural detail parts. Underwing pylons can carry fuel 
or armament, and nuclear weapon can be carried on belly mount. A4D also can be 


fitted as buddy tanker. Complete A4D design story is on page 50, 
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53. 39—Wide Work 





69,838 copies of this issue printed 
AVIATION WEEK e@ August 26, 1957 @ Vol. 67, No. 8 


Member of ABP and ABC 





B. F. Goodrich answers 
de-icing problems 3 ways 


1. METAL-CLAD DE-ICERS - Lightweight 
B.F.Goodrich metal-clad De-Icers, as used on Boeing's 
KC-1435 stabilizers, are highly resistant to abrasion and 
erosion from rain and hail. Ribbon-type electrical heating 
elements are sandwiched between layers of resin-impreg 
nated glass fabric, topped by an exterior skin of stainless 
steel or other specified metal. Pre-shaped to the contour of 
the airfoil’s leading edge, this De-Icer is attached with an 


adhesive bond 


4 2. HEATED RUBBER —B.F.Goodrich electrically 
heated rubber is a lightweight method of supplying heat for 
ice control in localized areas such as air intakes, cowls, pro- 

. peller blades and spinners. Typical applications—Lockheed's 

Constellations and C-130. Heating elements arranged for 
proper heat pattern are sandwiched between thin, flexible 
sheets of rubber to fit complex curves or flat surfaces. Power 
density can be as high as 40 watts psi — overall thickness as 


small as .030”, 


3. PNEUMATIC DE-ICERS © BF Goodrich 
Pneumatic De-Icers offer the best method of ice removal 
for large areas. Small, rubber-reinforced fabric tubes, built 
in line with the air stream, inflate and deflate to snap off 
ice. This chordwise tube arrangement used on planes such 
as Lockheed’s Super-Constellation series and the Grumman 
Albatross, smooths the flow of air over airfoil surfaces dur- 
ing the brief inflation period, This type of De-Icer is also 
being used on radomes because ifs pneumatic Operation 


otters minimum interference with the radar signal 


For answers to your own specific ice problems, contact — B.E Goodrich 


Tires « Wheels + Brakes + De-icers + inflatable 


BEGoodrich Aviation Products _ seis: rei cots neared rubber: pressure 


Sealing Zippers - Rivnuts « Avtrim + Adhesives - 
a division of The B. F. Goodrich Company, Akron, Ohio Hose and rubber accessories 
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Are We Really Saving Money ? 


| Navy have now completed st of the 
cprogramming for ki in order t 
under the expenditure c« lings imposed by the exe 


Some further pruning 


| 


ne government 
l. , | , 
i¢ notab! Ih TCScCal hy id: caiceve opment 


| ' +} 


ims and in the m ile area where dup itions and 


rded proy t til ibound It i now 
' 


1 good look at just how much genuine 


momy this reprogramming will provide and what cf 


ts it will have on the strength of military airpower 


I he principle tactic of the military services to sta 
under the Fiscal | SS expenditure ceiling has been the 
tretchout. Virtually every 


im for both services ! 


produ tion major aircraft 


roduction progr has been stretched 


rovide lower rate of production and to defer de 

of finished products to later date The fiscal 
‘ tiveness of thi policy does not lie in saving mone, 
but rather 


bills for completed aircraft forward into another fiscal 


in the fact that it pushes the payment of the 


What Stretchout Means 


1 he tretchout doesn’t save any money because the 
for the completed hardware must eventually be paid 


As a means of solving fiscal problems the production 


stretchout resembles the housekeeper who cleans het 
floors by sweeping all the dirt under the rug 
I he production ‘tretchout also means a significant 
delay in the modernization of combat equipment. It 
means that Strategic Air Command will be re-equipped 
ith B-52 bombers and KC-135 jet tankers years later 
than originally scheduled. It means that Aim Defens« 
Command will not get its new generation of Mach 
interceptors until much later than onginally scheduled 
It means that the Forrestal class of Navy aircraft car 
riers will have to continue to operate longer with a com 
plement of obsolescent fighters and bomber 
Another policy 
“% reduction in progres 
Ol hi 


ngle pr nny 


promoted with an air of econom 


payments to militar 
igain simply defers bills and will not 


lhe reduction in progr vinents plu 


d Da 
I 

th product m stretchout mav defer the final rpowel 

hardware bil onsiderab] but it do not alter the ta 


that sooner or later it will have to be paid 


‘One-Shot Economies’ 


Ihe recent history of the militar f 
the philosophy of deferred pa 
ment for the lIrpowe! bill At the end of th 


var, a re-evaluation and slow down of the war emergen 


i] 
has been dominated br 


production rates was necessary. But since that stretchout 
tretching of the urpowc! 
program with each new budget until now it is stretched 


pretty close to the breaking point, ind vital portion ot 


there has been a continued 
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the 


promised program fo } 


For bi il TOSS, the 
{ SAI secretar Janne 


under the 


combat n i 
wil vill have th 
by the produ tion stretchout 
back and stretchout mean 


Air Force than planned 


centage of obsole ent 


| 
moder 


CqjUliptin 
necessary 

hove mor cnou i the 
the research ind development fie 
gh risk ¢ ip 
major technical breakthrough 
knowledge to the state of the 
this area can and has resulted i 
ought for result 


opment funds are 


ichieving the 


Lesson From History 


velopment ot upenor 
1 vastly 
ture that it} 
ul vithout holding 
ufhijcent! ong 
ubate from 
ind 
ha 
mder 


expensive and te 


no longer po ible 


teadil 


ombat group t] 
WOU I 
on ' 


+} 


Robert Hotz 
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Here itis all the hardware needed tor an 
Compressor l Valve, emergency brake 


all-pneumatic aircraft. All the items shown are Moisture separator Valve, emergency landing 
Chemical dryer gear 
Air bottle Vaive, solenoid, landing 


Fairchild F-27, and open the door to an exciting m Check vaive one! 
] Vaive, manual, isolation 


Filter 


pneumatic system components on the new 


Pressure reducer 
era of aviation, Similar pneumatic equipment tty nes 
). Actuator, main gear 
is now available from Kidde on an off-the-shelf basis *8. Actuator, up lock main gear » Vaive Isolation 
| | f t t . f t | Si” Actuator, nose wheel Pressure reilef 
and modifications to your own specifications or design steering 12. Valve, ground charging 
requirements are available through Kidde’s vast ). Valve, servo, nose steering 23. Pressure gauges 
Actuator, nose gear y Vaive, relief 


creative engineering department. Actuster, up lock nese gear Valve, back pressure 


Let Kidde ecngimec#rs show you how | Vaive, propeller brake Z shuttie vaive 
Vaive, wheel brake ). Valve, rapid exhaust 








faster-operating, lighter-weight pneumatic systems 





' 
can better solve your power problems Item 8 designed in cooperation with end furnished 
Stratos Division of Fairchild 


Walter Kidde & Company, Inc., Aviation Division 
e@ 911 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, Tex. Dayton, Ohio—St. Louis, Mo. Seattle, Wash.--Van Nuys, Calif.-Washington, D. c. 





Walter Kidde-Pacific, Van Nuys, California © Walter Kidde & Company of Canada Ltd., Montreal 
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WHO'S WHERE 





In the Front Office 


Matthew James Leonard, vice president 
ustomer relations, Hycon Mfg Company 
Pasadena, Calif 

Chandler C. Ross and H. W. Davis, vice 
presidents, Aerojet-General Nucleonics, San 
Ramon, Calif 

Alan C. Morgan, vice president-contract 
Northrop Division, Northrop Aircraft, In 
Hawthorne, Calif 

Brig. Gen. Leland W. Miller (USAI 
ret.), vice president-finance, Transocean Cor 
poration of Calif., Oakland, Calif 

Kenneth W. McCrum, vice president 
SPACE Corp., Dallas, Tex 

John J. Convey, manager-Washington 
Dd. ¢ office Rheem Arrcraft Division 
Rheem Manufacturmg Co., Downey, Calif 

Dr Arne Wikstrom, special technical 
issistant to the president, Research and 
Advanced Development Division Avco 
Manufacturing Corp., Lawrence, Ma 

Robert N. Buck, special adviser (jet in 
tegration program) to the president Iran 


World Airlines, In 


Whitney Collins, executive assistant to 


president, Solar Aircraft Co., San Di go 
lif 
Edward Rubin, assistant to the president 
Wyle Laboratori Fe) Segundo, Calit 


Honors and Elections 


Henri Desbrueres, president and director 
reneral of Societe Nationale d'Etude et de 
Constructior de Moteur SNECMA 
ha heen ¢ l pre ident of the Union 
Svndicak de Industrie Acronautiquc 
Pari Fran Georges Glasser, retiring 
ident, and Marcel Dassault, vice presi 


have been appointed honorary presi 


nt 

Ihe Martin Company, of Baltimore, Md 
been named recipient of the John Price 
rill Medal of The Franklin Institute 
State of Pennsylvania “in recogni 
of its intensive research, development 

1 manufacture of bonded structur 
Dr. Dean Allen Watkins of Stanford Uni 
n named recipient of the 
hievement Award of the 
itute of Radio Eng 
ontributions in redu 


ve electron tubx 


Changes 
Clifford A. Faust, director-technical 


c ( isolidated | trodynami ( p 
Pasadena, Calif. Al Robert D. Ridgway 

inager-sale operat j 

B. W. Sauter, gencral manager, Elect 
lub Division W tinghouse be} 
Corp., Elmira, N. Y 

John P. Day, chief des 
Kin Tel Division, Coh 
San Diego, Calif 

R. G. Murley, ex; 
St Improvement Limited, ‘Toront 


kort manager 


ida 
Kenneth M. Miller, manager-engin ’ 
rCal Division, Lear, In Santa Monica 


Continued on p 124) 
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INDUSTRY OBSERVER 


> Total USAF investment in North American Aviation Inc.'s Navaho inter 
continental cruise missiles (AW July 15, p. 29) will be approximately $690 
million by the time contract termination is completed. Remainder of com- 
plete Navaho systems, including booster rocket and ramjet cruise vehicle, 
probably totals less than half a dozen but these will be fired (AW Aug. 5, 


p- 26). 


> De Havilland Propellers Ltd. has a contract for a British imtermediat 
range ballistic missile. ‘Test bed ipparently with tankage f liquid oxygen 


is visible at de Havilland’s Hatfield plant 


> Acrojet and Allison are combining torces to develop and produce al powel 
plant for a Mach 3 class commercial transport. 


\ irti Wr if 


© Bocing and Douglas are studying possibility of u 
| 


1J]38 turbojet engmes in short-range versions of them D¢ ind 
transport AW July 22, p. 45). Advantage is that efficient 

may permit use of the small jets, which were originally intended tor 

use only, on low trafic density overseas route 


> Photographic data showing the exact sequence of Lockheed X-7 ramjet 
powered test vehicle tests have been obtained by using combination of air 
borne and ground cameras. Each wing pod of X-7 mounts three cameras 
Lockheed Missile Systems Division also has developed coerdination pro 
cedure whereby as many as five cameras can be slaved to master unit con 
taining the timing equipment. 


© Republi Aviation is investigating de Havilland’s G 
iblk powerplant for NATO versions of it r-10 hgh 
versions are pow ed b i Pratt & Whitne J 


> Several companies are competing in an Army design competition for a 
helicopter transmission analyzer, Theoretically, analyzer will warn of any 
impending transmission failure to allow longer periods of use between 
overhaul and provide a safety factor so that transmission can be used on an 


emergency basis after it is due for overhaul 


© Hycon Manufacturing ha developed equipment for USA f{ 
detecting and recording data from the operation of rocket and turbo) 


engines at relatively long distance 


> Thrust of de Havilland’s Spectre rocket engine can be boosted from its 
announced thrust of 8,000 Ib. to 10,000 Ib, with minor modifications 
Spectre will be produced as constant thrust assisted takeoff unit for the 
Avro Vulcan and Handley Page Victor bombers, Valiant bombers ar 
equipped with Super Sprite units 


© Vertol’s tilt-wing VTOI pr ybablv will make 
or next if the company maintains its pre nt 
hovering tests have been made in open at Philadelphia's M 


P Rolls-Royce and Vickers Armstrongs are collaborating on a new vertical 
takeoff aircraft that is an outgrowth of Rolls’ Flying Bedstead development 


© Air Force ha iwarded Republi \ t i an addit 


ontinue the test program f its Flt fighter-bomber 


> Recent Army tests employing H-34 and Bell 11-21 helicopters to transport 
the Little John ground-to-ground missile at White Sands, N. M., wer 
hampered by altitude-density of the area and darkness. Army is now recom 
mending that pilots be provided data on loss of lift due to high temper 
atures and calling for better night-operation techniques 


© Roval Canadia Air | 
IA ict tran ports equipp 


ilth ugh cost] ncrea 
peed handlin hara 
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Magnetic amplifier-type 
voltage and frequency 
regulator 


300 VA 
115 vott, 400 cycle, 3 phase 
AC output 





INVERTERS — 400-CYCLE OUTPUT 
Input Rated Output alee — 
Amps Volts | Phase at Rated | Wt 


A 7 
n examp e 0 t e : _— Rating | Output Lb 
° ° | | | » | 35 000 | 2.4 

121 275 ) { 35,000 2 


), 00C 


000 


complete line of 


high-altitude and missile inverters 


As aireraft and missile performance continue to step up, 
Bendix Red Bank designers continue to lead the field in 
developing new, high performance inverters and power 


prac kage 


We now offer a complete line of inverters from 6 VA to 
*These verters have magnetic ampliher type voltage and frequency regulator 
T ) 5 volts, but all units are designed 


O00 VA, including advanced special application units £- D.C. Input Voltage show 


© to 29 volt operat hown are rated at 











and missile ty pe power par kages like the one shown above. 
If we don’t have an inverter to meet your specific needs, 


we ll design one. For full details, write RED BANK DIVISION, 


BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. ey - hy a “ 
icaineian tinea ' ; DIVISION aviaTion Conpoaarion 
sdian Distribut viati r" ( ] Mv pal, Ou b> 











Soviet Missile Threat 


Soviets could launch effective strih iainst the ma 
jority of U.S. troop concentrations and airfield complexe 
in the Far Last believed to 
be building along Peter the Great Bay near Vladivostok 
From these ite ballistic mussile 
which the Russians have tested in quantity ould blanket 
Japan, Okinawa, Iwo Jima, South Korea and a large por 
U.S. Far Eastern complex 
outside the 1,500-milk in the Philippine Mer 
presence of missile sites also could used as a Soviet 

big stick” to force Japan iway from its foreign policy 
ilignment with the U.S. Most of Peter the Great Bay 
has been closed to foreign ships and aircraft since Jul 
20 despite U. S. protests that much of the area lies in 
nternational water 


from missile base they arc 


intermediate range 


tion of Formosa. Lone major 


range | 


U.S.-Soviet Satellite Meet 


U.S. National Committee for the 
play 1¢ i] Ye if i 
October at 

uld exchange Iew immd au 
other IGY research program Russian 
mor mouthed about their satellite 
ng Soviet pattern of announcing only succe 


International Geo 
considering plans for a mecting her 
vhich Soviet and l S 
satellite and 
o far have beer 
follow 


nture 


nly in icntist 


problem ot 


close program 


sful \ 


embarrassment sometimes caused by an 


that later are 


ind sa\ ing the 


nouncement of goal not reached 


Army Coup 


orce observers, amazed at publicity Army ha 
reports on flights of it 
wondering if USAF shouldn't 
vehicle the Atla \ 


Some Ar | 
received through garbled pre 
missile test vehicles, are 
name its Lockheed X-17 test 
Thor I 
Latest Army 


had scored i 


coup was newspaper story saying Jupiter 


technical breakthrough in long 


vith the 


major 
hirst con 
that th 
ind this wa 


range ballistic missile development 
quest of the re-entry’ problem bact ire 
vehicle was not a Jupiter but a test vehicle, 
vot the first conquest of the re-entry problem 

X-17 nose cones had survived re-entry many times (AW 
Aug. 12 p. ¢ 1) before Army test vehicl Cine 
iccount of the recent Army firing said the rocket traveled 
1?. 000 milk Mor said 1,200 


was fired 


iccurate account 


Military Pay Raises 


congressional opposition to the plan to 
tem, giving new 


Indications of 
reshuffle the military pa‘ 
tion incentives for merit and skill, developed during 
testimony last weck by Ralph J. Cordiner, before a Senate 
Armed Service ordiner, president of 
General Electric Co., headed the Defense Advisory Com 
mittee on Professional and Technical Compensation 
which made the proposal (AW Keb. 4, p. 37 

Senators raised the qu stion that under the 
plan the military services may be confronted by thes 
imbalance of high-ranking officers or a 
ind middle-ranking officer ‘Two 


Mi hair 


COT pe 1sa 


ubcommittec. 


Cordiner 


ilternative in 
vholesale firing of low 
points deve loped by Sen. John Stennis (D 
man of the subcommittee. and Sen. Harry Byrd (D.-Va 

© 14,989 colonels (or equivalent rank) out of the total 
12 million men in the armed services in mid-1945 com 
pares with the present 14,213 of this rank out of a total 


Washington Roundup 





ned ci 


USAT heutenant 
ore th 
ot pres ilarv, would mou 


ipt mn | ) , heutenant colonel 


of on ryan nen mow 1 
@ Under the Cordiner plan, Arm 
would receive no pay increas 
mcrae i J pel ntage 
tipM t d 


} } 
Z| mel Tit I Mh 


nsideration to 
iunmediatel ifter 


next January 


Pilot Survey 
| rst 


pilot t uning pi 
I ently pilot 
t ti 
much tis 
num be AW A 
N\ \ der 
first four month rt 


be Surve 


} 
limited il 


1inbinis ‘ 


De of nd then 1 


tt ; 


t 144 


nin 


‘Constructive Contribution’ Out 


Lon iformat 
must mstitute a i bution” to Defense 
Department IISSION rd o be releasable has been 
ibolished, bu ista of Defense for Publ 
Aftai Nlurra ‘ ! itt 
of Pentagon | remain unchanged 
Neverthel cu it uy i hailed i 
by House Government Information Sul 
man John EB. M 1.-Calif Although 

| ] ; 


it requ ri ew for defense pon wie Ww il 


tandin 


mihe na infent 


po itive tep 


committee Cha 


ment policy as well as for security ) 
po itive ittitude Nothing mothe ire ‘ hall be 
deemed te il to maternal, other 


wise releasable, because its release m tend to reveal 


withorize the retu 


idministrative error or mnefhicien 


Civil Aviation 
Outlook is that at 
Carric! with 


least tw 


their re equip! 


mca 
SCTVICE 
be enacted by Congr thi ession 

© Authorize Civil Acronautics Board to g: OVEN 
intee of YO on loan . 
Alaska, and Hawan line uy the pur has 
Iwo U. S.-Alaska car Alaska Aurline 
und Pacific Arline md two Canbbean carners—Carnb 
bean Atlantic Airlines and Macke Airline il 

be cheibl Measure pa ed the Hor 10 to 94 after 
Senate 7 » wine Only issu 
Senate ( on whether 


ilso should be included. a 


ment guar million to 
local domesti 


of Cquipii nt 


0 would 
being ippl wed b the 
between the House ind 
metropolitan helicopter line 
pro ided by the House 

@ Encourage Financial Institutions to off 
wer the aircraft ¢ juipin 
Mie ' itt ha meet 
Judiciary ( 


it finan 
cd ly 


granting them right 
ipp! ) 
mnmmittes 


‘Washington staff 


in case of bankrupt 


both House and Senate 
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Industry to Get Key Missile 


Air Materiel Command’s 10-year program will tie 


industry to world-wide communications system. 


By Claude Witze 


Wright-Patterson AB, Ohio — Air 
Matene!l Command 10-year program 
ide logistical support for USAI 

units call 


madustr 


for mecreasing partici 


Wie ipon 
id the maker 
icd into a new vorld-wide 
niunmication tem that will feed both 
ita and hardware to the We pon Sys 
tem Support Manage AW Aug. 19 
5) 
As outlined b May Gen King ton 
l.. Tibbetts, AMC director of plans and 
programs, idditions 
next 


contractor 
will 


com 


tem = prise 


of vital component 


improvements and 


! the management picture in the 


( ice vill mclucde 
® Truly global logistical command or 


mized along weapon system support 
pitee 

* High speed communications system 
for the 
nformation 

¢ Klectronic data processing capability 
timely and effective 
ind the taste 


demand 


rapid transmission of logistical 


to prov ice internal 


hianagement t po ible re 


ction to customer 
elligh speed transport capability to 
complete the dynamic cycle of the logis 
tK yvstcm re ponse 
igniment of support respon ibility 


dozen carly missiles to five Au 


Materiel Areas, accompli hed this sum 
mer, was the first step in a program 
to establish a stateside tem of Weap 
on System Support Managers to 
directly with invwhere 
in the world 

Next step, it is anticipated, will be a 
linking the 


deal 


combat unit 


communications network 
WSSM« to its customer In addition, 
the WSSM will be supported by indus 
tr’ through extensions of the communi 
cation yvstem 
I here 

link Gen 
the clements of the 
both 


vide the 


will be communication 
libbetts promises, “to all 
logi ti il 


that pro 


ystcem, 
military and industrial 
support manager the resource 
The S¢ 


for maintaming hi weapon 


communications nets will be designed 
ind employed for the purpose of tran 


mitting logistic il type of information.’ 
Long-Range Program 


Consultation with prime mi ile con 
tractors and representatives of the Air 
craft Industries Assn 
tarted to work out a 
gram for selection and 


ilready has been 
long-range pro 
installation of 
to do this job 
data 
been ce 
ind the manufacturers of this 
equipment still face a new challenge in 


AMC’s 10-year program 


the equipment necessary 
Not all of the 


machinery ha 


transmitting and 
proc ng 


VC lope d 


Soviet Airborne Tanks 


Airborne tanks of the Red Army are paraded publicly in Moscow. 


They are armed with a 


57 millimeter high velocity gun and can be dropped by parachute or airlifted in new Red 
Air Force turboprop assault transports such as the An-8 and An-10 and in large helicopters 


such as the twin rotor Yak-24 
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Note the parachute-airplane insignia on the side. 


Logistic Role 


On paradox in the situation ma‘ 
be that the industry will install thi 
equipment and take part in the AM(¢ 
logistics program at its own grass root 
Icvel, at least partly to help USAF sa 
And the 
ized from a reduced volume of weapon 
ind spare parts 


money economy will be rea 


Reduced Stockpiles 

Drastically 
in with full-scak 
I he specialized upply depot and th 
depot will be phased out of 


tockpiles will 
war’ ar 


reduced 
ome missile 
ovcrsca 
the picture 

Gen. Tibbetts has explained the situ 
tion in terms of the 

Missiles in the GAR 
is | Sidewinder 
than 5,000 parts which must have con 
tant “go ofr checks that 1 
faulty minor, 


smaller missile 
family—such 
ilcon and have mor 
no go 
ult im replacement of 
ub-assembli 

Ihe biggest task ivs Gen. Tib 
betts. is to keep the central svstem 
poised to immediately replace a mal 
functioning missile with a good one and 
bring, the sick bird back to a 
hospital for treatment 

Why not gear up to hx these sich 
birds on the spot and save all the rush 
ing back and forth? Because a set of 


tooling and test equipment for this ma 


} 
genctral 


million 


figh te 


OVCT dz 


just 
that at 


runs 
ifford 


jor surger\ 


Wi mt 


not build hundred 


each 


Then why 


xtra birds and 


i few 
give base a few 


par Oo we can move it a mor 
leisurely pace in hauling the little pach 
age back and forth? Dollar 
vide the answer Wi 


can and keep the down time 


vail pi 
must bur 
few as we 
to an absolute minimum 

In the ase of the monster IRBM 
and ICBM ANIC 
bring mayor te ir-down equipment fo 
ward to the Only com 
ponents will be evacuated for overhaul 
modification. Again, the basic ob 
jective will be to buy as few as possible 
keep even the supply of spar 
level that will 


propose fo 


ft" pes 
launching site 
and 


and 
insure 


down to a new 
economies 

Secret of the will lie in im 
proved communications, faster 
ing of data and high speed delivery, all 
the way from the manufacturer's plant 
to the combat-ready unit 

\ great deal of the planning for this 
logistic creation may come from the 
Logistics Laboratory of the Rand Corp 
in California staff toda’ 
conducting simulated exercises and fig 


system 
pro 


where the 


uring Out what speedups are needed in 
mechanical brains, punched card tech 
niques and transportation 


I'he transport service will not call f 
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Navy’s First Nuclear Carrier 


Navy's first nuclear powered carrier will have a 74,700 ton standard displacement, 1,088 ft. length, 133 ft. hull beam 
deck space than USS Forrestal and 2,000 sq. ft. more hangar deck space. Newport News Shipbuilding and Drydock Co. of Newport 
News, Va., will begin building it this fiscal year. Cost will exceed $300 million. Fight reactors in tandem pairs will power four screws and 


ibout 33 knots. CVA(N)-1 will be able to conduct air operations for at least & davs compared to 3-5 davs for 
of stacks allow 


of stacks als 


1,000 sq it. more 


top speed will be 
conventional carriers, before escort ships become nuclear powered, and for 12 days or more after that. Elimination 


installation of a new high-performance radar which will give vastly greater detection range and is harder to jam. Lack 


decreases chance of infrared detection, cuts corrosion and damage control problems, crew discomfort. Navy's Fiscal 1958 program 
ilso includes construction of six guided missile frigates, three large nuclear powered missile submarines, five missile destroyers and ce 


version of three cruisers to carry missiles 


it will for high weeded and where h 
table urcraft ire needed and what 
130 and Dougla required for any prog 
omething that missile responsibilit 
VIC probably ” 
ena git ns Mixed Inventory 
He hould be abl 
processing is im this in about a 
prov des better hange is order i ( rogram, le 
ning materi it 1 contemplated hould be ible Oo find quick] 
ments for a parti ular how feasible th hans in term 
the storage site of a or mone ma 
Support Manager can 
tore put in the 
1 requisition pellin Newbury s Successor 
: As predicted by Aviation Week (AW 
Major pr iblems in perfection of thi to o 35 Washinet ’ 
tem lie, of cc. m the unpredict "6 pig ao ~=(eearS 
7s 4 I consultant Paul D. Foote has been nomi 
ol of the - y ame : » hnol nated to succeed Frank D. Newbury as 
’ 0 nt higi | oO ( ol 
ng ; oe "7 pa , a pe Assistant Secretary of Defense for Re 
i Chane 1 ntCeTAawresn gata 


em that wi think ibout these 


1! impow required 





search and E.nginecring 
A former executive vice president of 
ind make allowances for them Gulf Research and Development Co 
1 maj ichievement for AM( 
management ing firm in Washington since 1953 
Gen. Tibbett , the We ipon 5 Newbury left the post after controversy 
tem Support Manager must have a dat over his attitude toward research and de 
processing system that will receive, di velopment (AW April 29, p. 27 
- so . ogee il gear Foote, who made his initial appear 
tion from all over the world. He antici ance late last weck before the Senate 
pave that the WSSM will be able to Armed Services Committee, also has been 
ae hos gondigee. etapa oa a ae nay te Nations! ment - . : ares 
’ 5 cil of the National Academy of Sciences 
find out how much warehouse space | 


Foote has maintained his own consult 


rest and analvze a 
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Bloodhound Air Defense Missile 
Fits British Simplicity Pattern 


Blood 


1 ground-to-air semiactive hom 


London—Bristol-Ferranti 
hound 
ing missile now in quantity production 
for the Royal Air korce, was displayed 
last week by Bristol Aeroplane Co 

Bloodhound, a winged missile, is 
boosted by a nest of four solid fuel 
rockets and sustained by two Thor type 
phased to come in with full 
of 1,000 mph 
body 


ramyet 
peed 
It ha i wing pan of I11 in,, 
length of ft, 2 in 
ameter | lan 
sristol wa ponsible for the struc- 
ture and the power units, D. J. Farrar, 
head of the structural team at Bristol's 
hilton plant, explained that the missile 
Nini hha iriable ine idence Are used 
differentially to roll the missile and 
nove together ‘Decision to 
thi ontrol 


powe! if Ith CACE 


md principal di 


mn pit h 
tem stems from its 
characteristics,” he 


i MITTS 


Thrust Estimate 


deduce thie 
frontal areas and a 
‘ht quoted officially at “around 
to be of the 8,000 
rine and fuel consumption 
lent to that of a 20,000 Ib. thrust 
jet. Speed of the missile re 
puted to be Mach 
All the instrumentation was 
ft during of the 
motor in the te which was laid 
out to show the outstanding r 
of the engine to throttl 
whole working range 


Sor «pert ramyet 


thirust based on 


orc I of 


hen 


witched 
demonstration ramjet 
t hous 
pons¢ 
wiVALC pump 
mg over it 

Although 
the whole mussile 
of onsiderable 


turbine 


components of 
were shown, one was 
interest \ 
0 hp. hydraulic pump 


only two 


ram air 
driven 
powenng the missile servos expands a 
it 1,500 psi through reaction turbines 
rotating at 32,500 rpm. The 
drive a four bladed 

hydraulic impeller th 
rotate oleh 
it half the impeller speed 
tion of relative 
peller and the 
losse hence pump size 
outlet front impeller is 20 psig The 
hroud principle is a National 
Kstablishment develop 


turbines 
ingle stage, open 
shroud of which 
through viscous drag 
This reduc 
peed between the im 
hroud reduces viscous 


Pressure at 


rotating 
(as 
ment 
The other component was a “Thor 
I type” fuel pump which has a rating 
of 45,000 Ib./hr, at 30,000 rpm. and a 
deliver pressure of 500 psi Ram ai 
drives a single stage impulse turbine 
All gvro 
ifter launching 


What 


Hl ile 


Lurbine 


in the control system coast 


from the 


esscn 


ould he observed 


ch pian 


onfirmed the 


28 


tially practical down-to-earth approach 
using simple hardware’’ policy of the 
company 

Double wedge wings have a diamond 
plan configuration with the tips snipped 
off obliquely spanwise. Leading edges 
ire solid and the thin skin profile sta 
bilized with filler. Fixed 
double wedge rectangular planform tail 
surfaces show similar construction. Hol 
low metal rocket fins are stabilized with 
Farlier fins appear to 


non-metallic 


laminated wood 
have been made largely of wood 

All the materials, which include 
tainless steel in the 
cially available. There are 


type me tals 


One 
body, are commer 


no nimon 


Sliding Attachment 


The hoest rockets are 
bottom 
freely 


hinged the 
from a common ring which 
locates the tail of the missile 
bod On separation the rocket 
outwards from the forward attachment 
ind fall behind with the 
rng imtact 

Ihe ramyjet ippeal to have a 
forward attachment pe int and to be lo 
cated at the rear bv a sliding attach 
lowing almost half an inch ther 
mal axial expansion 

External bolt ring observable towards 
mark the quick 
marrying jomt where the body and war 
together 
mention 1 


part 
eating 


point 


single 


ment 


the nose probably 


head come 
threefold 


over the 


he compan 
preference for the ramjet 
rocket 
@ Above 20 miles rang: 
with range grows rapidly in its favor 
e Falling drag with falling thrust char 
s case the control problem of 


weight increase 


actersh 
variable altitude operation 
@ Offers a band of altitude and 
range conditions and a flexibility to suit 
all types of targets 

The Ferranti organization developed 


wide 


the highly classified carly warning radar 
control and equipment. It 
of the 


Extensive use is ip 


guidaince 
claims this work represents 40 
entire 
parently made of printed circuitry which 


thi 000 employe organization—the 


project 


missile work force in 
have 
Ferranti ‘plant 


on this and 


largest guided 


Kurope—claims to pioneered in 
Britain. Five 
Britain 
other missile projects. The 


also claims to have installed the 


round 
re heavily « ngage d 
company 
most 


powerful vibration equipment in Ku 


rope for environmental testing 
Ihe transporter is extremely simple 
ind when loaded is pulled by a Land 


Rover--the British Jeep. With 


removed it acts as the launching plat- 


W hee ls 


form 


Bristol points out that though it was 
the last contractor to enter the guided 
missile field in 1949, it has been th 
first to develop an acceptable system 
I'his is attributed to the valuable turbo 
ject data received from Boemg under an 
exchange agreement and to the imme 
diate availability of 26,000 hp 
compressor plant in its engine division 
Free jet tunnels are used 

The Bloodhound system i 
long range early warning radar locating 
the target, informing a 
tracking system which 
lays a narrow beam on the target. ‘The 
missile sees the reflections and, aimed 
in roughly the right 
launched automatically, computes and 


over 


based on 


automatically 


second radar 


direction and 


implements its own optimum intercep 
tion course independently of all ground 
based computation 

When pressed to compare the mi 
ile with current U.S 
company said it 


weapons, th 
Nike 
Was superior to it on a time scale but 
whether reference wa 
Ajax or Hercules wa 

Bloodhound is 
NATO and 
on a government to government basi 
But any 


how i po 


came closer to 
being made to 
not clarified 
offered to all 
ountri 


being 
Commonwealth 


would h i\ 

before it 
demonstra 

official nd 


competition 


government 
itive commitment 
got significant details or a 
tion 
In view of 


the company 


firmg, a company 
intense U.S 
ed this would be it 
greatest hand ip The compan uid it 
has been informed unofficially that Nike 
is being offered “free’”’ to NATO 


belie 


oun 


trics 


IRBM Weapon Dispute 
May Run Until 1958 


Evolution of a ngic 
intermediate range ballisti 
Army Jupiter and Au 
programs will involve test 
firings running at least into next vear 
Defense Secretary Charles F. Wilson 
ippointment of a thre« 
committee (AW Aug 
19, p. 30) as an attempt to “‘see if the 
technician ouldn't agree on a techni 
cal basis aside from the pressure of s« 
ice ambition on the best result for th 
ountry, best thing to do.’ 
Members are Wilson 
guided miussik 
Maj. Gen. John B. Medan 
Army Ballistic Missiles Agen 
Bernard A. Schriever 
Ballistic Missiles Din 


Washington 
land-based 
from the 


Thor 


nl ile 


Force 


rat cribed hi 
man Jupiter-Uhor 


‘ 


special assi 
int on William H 
Holaday 
hief of 
id Maj. Gen 
chief of USAF’ 
ion, ARDK 

Although 


nose con 


there i ome feeling that 
md guidance of the Jupit 
ilvaged from the Army pr 
Pentagon observers view the com 
mittee as a polite way of finally phasing 
the Army out of the IRBM program 
Wilson said there will be a broad 


Mia he 


Pram 
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a 








th or j . 


l n with i mon 
to what further will hav 
» evolve a single missile, but “‘th 
ist lots of detail work to do even aft 
i decision i what the 
h yuld be Hk id Army’ 
\rsenal “‘will ha mon to 
the number of missilk 
f them that 
w that’s goin 
mimittec 


} 


end r¢ ul 


Redston 


; 


Itt ice 


ompl 
ind the te ting 
determined after this re 
t be made by this 


} 


lirings of both missile into 


will rut 


xt year, he said 

Wilson said the ABMA-Redstone Ar 
nal complex at Huntsville, Ala., prob 
bly would continue to ¢ nplo just 
in x more than before they had th 


Jupiter development started.” He said 
he thinks Army 
he 


can dc clop j nu h 


tter 200 mile missile than thev hav 
nov 
Asked if the Arm hop to hav ! 
le “of any range in that 200-mil 
us area that they can move Wilson 
id “that would bi 1 proper objective 
for them to | flexible and as small 
7 ] ld do the trick and it 
ht to be urate ilse Arm 
king on this, he said, but “it’s not 
ry acti tage yet.” 


U. S. Leads Russia 
On IRBM: Brucker 


San Francisco—U nited States is ahead 

f Sovict Ru 1 the development of 
1,500 mi. intermediate range ballisti 

mm ike i wding to Secretarv of th 
Army Wilber M. Brucker. Brucker ex 
1 this view her pnor to ad 

the West Coast Electroni 
turers Assn Arm 


mic contractors in th 


ind visiting 


Manufa 


Brucke ud Arm 
lightly ahead of 


Jupiter IRBM 
chedule but cde 


dtod ! relative merits of Jupi 
t 1 USAF’s Thor IRBM in view of 
Def Si t Wilson recent a 
tion im setting up a three-man m 
tt t ymmpeting program 
ile IRBM effort. Bruch 
imuttce eport, expect 1 in 
da vill 1 mmend a lan 

th ’ TT ly } 

t in 1 not 1 itself n 

t Tit 

Arm plan ! ibstantial m | 
thach on the West Coast.”” Brucker 
d, but indicated such action might 

| plied to Arm nissile pr im 





the 
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Th t I t be t 

i im See rT med th pin t 

j ul to intercept th ICBM t 

unpre dented iltitucde peed mad 
rangé rv the missile is detected 
Brucker id Ihere will be no time 


judgment to be brought t 
fore 


for human 


bear, ther human judgment must 


Troubles Boost Vanguard Cost 


Washington—Additional $34.2 mil 
ted by Nav from Defense 
funds for ympletion of 


i ! requ 
1 part nent 


Project Vanguard was made ne u 
partly by developmental troubk vith 
first and ond stage engine und the 
tellite launchin vehicle tsclf All 
three now have been corrected 
Rear Adm. Rawson Bennett, Chief 


f Naval Re il to i Hou 


hh, ¢ xpl ined 


ubcommuttee that only three thing 
in be adjusted “whenever uo run into 

kind of trouble in a development 
project mom time and performa 
Solution With Money 

Wi not at lbert t chan 
cither the time or performan ‘ 
h to use mon t t ut f 
troubl 

Ihe troub] \ 
@ General Electric Co. first-stage cn 
pin It seemed to bu ut Adi 
Bennett nd 1} il answ 
va qualit mtrol: th } | th 
iectors and other items were not be 
ing accurately enough made so _ that 
unusual heats, that is, local heat spot 
in the engin would be prevented 
Once that was realized and < ted 


the first tage cngine wa i the be n 


® Acrojet-General second-stage 


Corp 


cngin his engine vas in a similar 
rt of troubl Adm. Bennett nd 
I he OuUTCE r reason f tin trouble 
vas also unknown. It eventually turned 
t to be ymewhat ilar type f 

defect am Va orrected 

© Martin Co. launching vehick rh 
tructural troubl Va th mput 

tional uspicion that bration, et 


vould set in within the vehicle frame 
Adm. Bennett said Th ‘ eventu 


1] roned out but at consid ible ft 
nd Kpcns fort omputat j nad 
Cnyimncerng Wi lid f | ‘ 
arti ular fabri iwmion = tine 1 
mly th nom in correct th | 


, , 


Total Cost 


+110 mill 


Te heap t 


vell do it. TI a 
Adm. B t 
if utn t j 

vhich Rep. ( H 
d vad 1) | 


prett high point 
e “When the 


th 


6 } It t thy 


i 
i 


have a I r t 


© “When 


rr ’ 


the cl 

Martin ( 
iStallment t t 
; ; ha ect ; 

, ; 4 
(1 nal t t 


649_000 


Test Program 


® Second test firing 


fot Y 1) i} 

I I 

1 doubt th if 

design for irat 

| 
hon f the \ 

Ad Bennett 
that th ket 
tisfactor r 

fall 


@ First Minitrack station, n 


tion at Bl n P 


k D> 


©Some Vanguard rocket 


; 


nand th M 
; , ; 1) 
t Vikin ket 


; 


© Total of two Vikings 


ward ¢ , } 


‘ fy ; ‘ \ 


} 
j ‘ 


@ Instrument packages 
; , a f | ‘ 


first 


| hae 
id n 
| thy ; 
; 
; 
tit 
Mad | 
+} ; 
} 
; 
; the 
thre ' 
| f 
f f tf 





the detailed specifications 







B SEAT, designed for supersonic ejection and newly equipped with twin stabilizing booms, poised for launching from supersonic sled 


duplic ating Convair F-102A cockpit (left) 


Split second later, B seat separates under own rocket power (right). 


Booms Stabilize Supersonic Escape Seat 


New B seat for 
that substitute 
fins for stubby rudder mad horzontal 
tabilizer AW May 6, p. 94) to elimi 


motion cncoun 


cyecthion 


pel one 


tel coping boom mad 


nate a rolbvaw 
tered vith = the 
xccllent 


oupling 
old-model seats ha 
tabality haracteristi 
luring tests on a supersonic tt ich 
Bi ( if developed for { SAI pe! 
ome Century senes fighters, stem 
rk done by the Industry Crew | 
System (Committee Convai San 
Diego) 1 


mnimittee of 


ho Nil 


from 
( ip 
harman of the |3-member 


urcraft ompan md 


vho work with Au R 
earch and Development Command to 
ct a safe stem for 

urcratt 

lests are being conducted at ARD( 
Military Air Research Track, 
Hlurricane Mesa, Utah, by Coleman En 

inecring Company, In 

On the first ful test, a full 
cale dummy-seat combmation was 
i Convair F-102A cockpit 
to-chest, feet-first, supine 


ejection upel 


Supe rsonu 


ucce 


mounted on 
led ina knee 
position 


| 
Scat was eyected by rocket from the 


CLOSEUP of new B seat shows dummy in supine, knees-up position and four-section, tele- 


scoping 5 ft. stabilizing booms, ends of which mount small steering fins. 


30 


traveling at uperso 


peed 

Seat rose almost 300 ailed 
moothly clear of the mesa’s edge, and 
floated safely to the canyon floor 1,500 
ft. below on a parachute which had 


been deploved it the moment 


undamaged 
Convair technician iv that dumm 
is subjected to an acceptable 10G a 
cleration by the seat’s rocket and wind 
blast cde low, well 
vithin the of human tolerance 
Average chest pressure was exactly half 
that to which ejected in th 


normall upright position in a conven 


prope I 


Dummy and seat were 


cleration wa quite 


limit 
i pilot 
tional seat. would be exposed Convai 
ud 

In the first half of its trajectory, th 
boom-equipped B seat made only 4 
Complete 5 Ut LO 
i half 


icT «cl Phith 


quarter of a turn 
O00 ft. flight was made with onl 
turn. Main objective—an 
illy stable seat—ha 

Ihe twin booms with fin 


b rye t tablize the 


been ich 


lh th iti manne! i it cH 
fusclage vhi h 

tabiliz ’ in 
lhe boo teles ope into ft 

1] 


on ich for stowage i smal 


upport in cimnpe 


extended bi nternall 
irtridg¢ I he 
om 

fin h pop 
fourth tion 
boom c¢ positioned 

Next tests, to be 
will simulate the 
le of rotating the seat to th 


oon i 


onducted thi 
omplete ejection 


( 
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Stem” 


ROCKET-PROPELLED B seat soaring quickly to the 300 ft. maximum altitude it achieved during test at SMART track (left). Shot at right 


shows seat at about midpoint of its 10,000 ft 


if tel 


n of dummy fro 


oping boom 


I w«kheed Airc 
pon ibility for 


rd upersonml ( 


Rohr to Hire 2.300 for 


Production of 707 Fuselage 
Rohr Aircraft Corp. will hire 2,300 

v workers | end of the vear t 
fuselage ection 

urlinet vhi h 


Ryan Ae 


hi her 


reached on the 
together with heavier 
Ry it} 


inv reduction 


ther major 


ipproximatelh 


ing for 40-ft. fuse 


A3Ds Fly Hawaii-U. S. 
Nonstop Without Refueling 
San Francisco—Four A3D Sh 
turn i } rricr qualifi i 
Hlawa 
Inte 
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flight 


Seat has rotated 90 deg. from its launching axis 
lirm’s Right to Unexpected Profits 
Is Heart of GM Controversy 


By Katherine Johnsen 
Washington—A manufa 
to unexpected] high pr ulcer a 
it of 
the mtrovel VCI lleged $17 mil 


hixed pr et p cf t he 


lion im CXC General ing that the 
Motors ( million Au urfram 
bore 341° yet helt 

ircratt 

I he charge of th cx 
Accounting 


manuf! 


contta 


Ceneral 
} 


mac by 


nr rt 


ns! rom 
I 


Hlouse Armed S« 


Sub mmittes AW Ju (thee 


Ihe aircraft wei roduc GM's Reply 
il Motor Buick Oldsm 
Assembly Division, Kansa 


between 1951 and 19 


‘Phenomenal Job‘ 


m for the hi 
if at cloped in testimon 


The main rea 


the ! ommuttee last week 
Motor 
cgment of the 


i vance of thi p yect 


omplet 


I he did i phenomenal jor 
CJcorge: \\ l hompsor 
Materiel ¢ 


iT Id thr 


ommane 


il rice 
William ‘] 
t f pro 
I p! 
it AMC, empl 


j DC! 





mpl i matter of putting them to gain that the fixed-price ontract pro 


ycther. 1c the 
I hae valked in with thew bag ving 
ould keep 
the bag wa to thew advantage 
! prot ted. Ile told Gordon that iimost omplet ion of oth 
Motor ( , ( claving factors, we w le t 


greate tw ] for co 


ided and how much the 


to 
lav ul ] ylete deliveries three } iheac 
hedule j is | 
) or l ] nano 
f t lit 
it did resi yu 
mistrated agam and ) Wm 
> i 


Navaho in Final Configuration 
Final version of the North American Navaho, SM-64A, is slightly different from XSM-64 


version, also known by company designation G-26 (AW Aug. 19, p. 29). SM-64A_ has 
three chamber instead of G-26's two chamber booster, single instead of twin vertical tail 
and trapezoidal rather than truncated delta canard control surfaces. Wing also is changed 


from truncated delta shape to a more elliptical shape with pointed tips 


32 


lie explained that lue to the iron 
| 


out of produ fio lifhculties and 


through an earlier than planned 
duction of the aircraft organization and 
st 

Gordon noted that the unit price 


ly reduceé 


the jircraft Va ucct Ive 
50.000 on the first segment 

1) on the second, and $27] 

third The ibcommitte 

maintains that the price on th 

rd should have been $254, 


ntract 


timated 
Cordon arg 
tabli 


Defense Warns of 
R&D Program Cuts 


San Francisco—Detense Departm: 


lh varned that milit 


AVIATION WEEK, August 26, 1957 








— 
F-103 Nuclear Cuts 
Washington—USAF has withdrawn 

support of Pratt & Whitney's nuclear 

engine project, and Atomic Energy Com 
mission is considerably reducing its sup 
port. USAF last week also canceled the 
$100 million Republic XF-103 project 
and announced that North American 

Aviation Inc. will develop an advanced 

strategic missile for the B-52 (AW Aug 

12, p. 23) 

Joint USAF-AEC investment in the 
Pratt & Whitney nuclear laboratory is 
roughly $50 million. If AEC reduces its 
support too far, the company probably 
will attempt to drop the project alto 
gether. USAF was not dissatisfied with 
technical progress, made the cut for 
budgetary reasons 

In canceling the XF-103 and its Cur 
tiss-Wright J67 turbojet-ramjet engine, 
USAF blamed budget reviews plus prom 
ised availability of other research vehi 


cles which will produce similar data 











Four Navy Aircraft 
Affected by Slowdown 


Washington—Na uircraft procure 
ment slowdowns affecting four modern 
fighters and bombers were officially an 
nounced last weck. In addition to the 
budget ceiling imposed by the Defens« 


Department, Nav iid rising cost and 
technological advances shared responsi 
bilitv for the stretchout Aircraft on 
the list included 

eChance Vought FS8U-1 Crusader. 
Small reduction in current procurement 
and slowdown in planned production 


rate 
e Douglas F4D-1 Skyray. Scheduk 
stretchout 


¢ Douglas A4D-2 Skyhawk. Curtail High Altitude Study 


ment and slowdown of deliveri 

@ McDonnell F3H-2N Demon. Minor Maj. David Simons, Air Force physician attached to the Aero Medical Field Laboratory at 

stretchout in delivery schedule Holloman Air Development Center, N. M., last week set a new altitude record for balloons 
No changes ar contemplated im an at 102,000 ft. He was aloft over Minnesota for 32 hr Purpose was to study physiological 

of the Navy missile programs Vhi effects of lengthy high-altitude flights 

pplies in general to Regulus I and II 

Sparrow I, II and III, Sidewinder, ‘Tar Other aircraft on the Na procure @ Lockheed T2V-1 SeaStar lramer 

tar, Terrier and Talo ment list also unaffected by the curb on p urement was cut carlier in the vear 

biscal 1958 pending include the North nd no further hange ontem 


. American P2]-] trainer Grumman ated 
New A3D Versions F1Ib-1 Tiger and the F9F-ST Cougar @ Lockheed W2V-1. Program for thi 


W ashington—Photo reconnaissance trainer Phe latter Grumman aircraft lon ne — urcraft ha 
will be ordered, Navy said. only in num 


and trainer versions of the Douglas A3D vce , ‘ 
Skywarrior are in production at El Se ber ufhcient to fill r quirement \ @ Martin P6M-2 SeaMaster. Sina! 
gundo Division (AW Aug. 12, p. 59) 

A3D-2P will be the first jet designed 
exclusively for photo missions. A3D-21 
will carry pilot, bombardier, instructor 
and six students, contain dual bombing 
system. Both use completely redesigned 





t ' ninat 


new order was reported for ind rement cut 


closed numbe f FOR-ST 

Details on other Na 
curement plans were 
© Douglas A3D Skywarrior. Mo 
tions are beimg installed and 


reinforced, pressurized fuselage. A3D-2Q first flight tests carly next year 
© Douglas A4D-3 Skyhawk. ( 


countermeasures version, not mentioned 
in Navy's announcement on A3D-2P and 
A3D-2T, also will be produced 


terminated for four aircraft 
¢ Grumman S$2F-3 Tracker. Small ps 
duction quantity planned 
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Automatic Landing 
Tested on Carrier 


Automatic landing system develope d by Bell 
Aircraft Corp. is tested by Douglas F3D 
Skynight aboard carrier Antietam in flight 
operations off Pensacola, Fla. Radar in sys 
tem locates F3D to determine its altitude 
ind position in relation to carrier deck, Then 
computer sends necessary course corrections 
to autopilot in aircraft and brings the air 
plane into touchdown with pilot virtually a 
passenger. Navy requires system land air 
plane within plus or minus 30 ft. longi 


tudinally and plus or minus 25 ft. laterally 


of a pre-established landing spot on deck 
Carrier Suitability Section of Flight Test 
Division at the Naval Air Test Center, Pa 
tuxent River, Md., is conducting tests 


Guidance and control units can be seen 


(below) 








Because in missiles and jet 


aircraft everything has to work the first time 


I: MCGO AC and DG Motors 


have been chosen for use in the majority 


Type: C-1874 400 cycle 3 phase AC Motor 
and Clutch. Weight: 4.5 Ibs. Voltage: 200 
volts. Output: 650 watts. Intermittent 
duty : 12,000 rpm. Meets Military Speci 
fication MiL-M-7969A (ASG) 


Type « 0-751 DC Motor. Weight: 20 Ibs 
Duty Cycle: 5.2 hp at 2100 rpm (inter 
mittent) on 26 volts DC; 3.5 hp at 2200 
rpm (continuous) on 26 volts DC 

Meets Military Specification MIL-M-8609. 


Type: 0-899 400 cycle 3 phase AC Motor 
Weight: 11.25 Ibs. Volts: 200 volts 
Lead: 2.75 hp continuous output. RPM 
3140 rpm output at gear box. Pewer 
facter: 83%. Overall efficiency: 76° 
for entire unit. Meets Military Specifica 
tion MIL-M-7969A (ASG) 


of our latest aerial weapons. 


ver the years the precision, 
ruggedness and reliability of EEMCO 
products has been proven time and 
time again. The consistent, excep 
tional performance of these low 


weight, high-output motors, a few of 


which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide 
spread use of EEMCO motors and of 
EEMCO’'s equally reliable actuators is 
eloquent testimony. 


Type: 0-932 400 cycle DC Motor. Weight 
With radio noise filter—13 ibs., without 
same — 12.4 tbs. Terminal voltage: 27.5 
DC plus or minus 1.5 volts. Lead: From 
5 hp minimum to 2.6 hp maximun 
Speed: Continuous at 12,000 rpm, plus 
or minus 005%. Speed Control: By fre 
quency regulator supplying contro! field 
Meets Military Spec. MiL-M-8609 (ASG 


Type 0-638 400 cycle AC Motor, Weight: 
17.5 ibs. Voltage: 200 AC, 20 amps at 
6.5 hp. Duty cycle: 3.0 seconds at 6.5 
hp, 15.0 seconds at 1.5 hp. Maximem 
capacity: 6.5 hp. Continuous rating: 5 
hp at 2300 rpm, 15.8 amps, 200 volts 
Meets Military Spec. MIL-M.7969A (ASG), 


Type: 0-800 400 cycle 3 phase AC Motor. 
Weight: 8.75 Ibs. Voltage: 208 volts 
Horsepower: 2.5 hp. Continuous Duty; 
11,300 rpm; Equipped with thermal pro- 
tector. Meets Military Specification 
MIL-M-7969A (ASG 


Type: 0-927 DC Motor. Weight: /.25 Ibs 
with 2-circuit norse filter for ungrounded 
systems. Weight of filter: | Ib. Terminal 
voltage: 27 volts, 18 amps. Lead: 0.5 hp 
Speed: Continuous at 9900 rpm. Meets 
Military Specification MIL .8609 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California — Telephone REpublic 3-015! 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 
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IMPETUS 
FOR 
PROGRESS 


For Canadair...The Sky is NOT The Limit! 


What we have learned in the air—we apply _ electronics, digital and analogue electronic 
on the ground. See these snowmobile-type computing, structural and mechanical test- 
vehicles: they are a solution to an unique _ ing: in all a service designed to offer fresh 
problem of transport over trackless terrain impetus for progress. 

through snow, muskeg, sand or water, and Inquiries are invited: write directly to Vice- 
were Canadair-developed and manufactured _ pregident/ ngineering, Head Office. 

for the Canadian Armed Forces. 


And Canadair’s research and development 
division is ready to undertake other special _ ; @: © A NN A DA 3 = 


jobs in many fields, such as: research, de- LIMITED, MONTREAL, CANADA 





velopment problems, custom designs, tAircratt @ Research and Development 


* Guided Missiies ¢ Nuciear Engineering 


A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 








AiR TRANSPORT 





AMB Plans Full Operation by November 


Three-member board will have staff of 60 to aid 


research program to untangle traffic bottleneck. 


By L. L. Doty 


Washington—Newly authorized Air 
ways Modernization Board is expected 
to become a “going concern” within 60 
days to launch the long-range, full-scak 
research and development program de 
signed to untangle the nation’s air traffic 
bottlenecks 

A White House 
the time estimate is 
side” but adds that, barring am 
scen difhcultics, the program proposed 
by former presidential aide Edward Cur 
tis (AW May 20, p. 26) should be in 


full operation no later than November 


spokesman admits 
on the optimistic 
unfor 


Stafing of the three-member Board 
is planned to begin immediately after 
job descriptions and functions have 
been written by a Civil Service Com 


nussion expert on pe rsonnel assignment 


AMB Organization 


Initially, the 
statt of ipproximatel 60 peopk with 
drawing $19,000 annually 
being classified in the 

uper grad which calls for 
between $13,000 and $15,000 vearh 

Lhe Board will be 
three-member group consisting of thé 
und the 


and commerce 


Board will consist of a 
five member 
nd 20 mem)x 
category 


idministered by a 


secretaries of defens« 
A meeting of the three 


chairman 


will be held shortly at which time it 
expected that the secretaries will nam 
delegates at the assistant secretary level 
to represent them on the Board 


Organizational pattern of the interim 


board is being outlined bv a group of 


technicians representing the military 

VIC Civil Acronautics Administra 
tion and civil aviation Assigned to the 
AMB on a temporary basis for a period 
of 30 to 90 davs, the special consultant 

working in task force groups to lay 
out an structure for tin 
Board during the next vear 

The Airways Modernization Board 
a fact earlier this month when 
signed the bill 


oper ifional 


be nine 
Kisenhower 
Board legal status as an 


(AW Aug. 19, p 


President 
that gave the 
imndepe ndent agenc 


Later, the Senate unanimously 
onfirmed the nomination of former 
USAF Lt. Gen. Elwood Quesada a 


hairman of the Board. Quesada will 
dual role: of Board chair 
man and as pecial issistant to the pre 
dent for aviation faciliti 

Ihe Board was proposed by Edward 
Curti final recommendations to 


cerve im the 


in hi 
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the President as an interim means of 
immediately tackling the 
ous qu trafic control problems 

Although it is now an independent 
AMB will be 
the permanent 
\wiation Agency 
sometime within the 
In passing the Airways 
Bill, Congress called for a report with 
recommendations on the establishment 
of the Federal Aviation Agency by Jan 
uary, 1959 (AW Aug. 5, p. 25 


End to ANDB 


Ihe Airways Modernization Board 
pells the end of the Air Navigation De 
velopment Board which wa 
organized in 1949 and rev 
1954 to handle research and develo 
trafhe control facilitic 
completel ibsorbed b 
ted that most 


nation § seri 


absorbe d by 
| cde I il 
tablished 


next three veat 


wencev, the 
inde pendent 


when it is ¢ 


Modernization 


onginall 
TP Alize d I 


ment of au 


ANDB will be 


the AMB and it is exper 
of the ANDB staff will transferred 
to the new Board 

ANDB staff current! sists of five 
full time member An additional 20 
person ive assigned to the ANDB in 
n active capacity lwo groups, a 


tem enginecring advisory team and an 
omplete the 


ANDB 


operational advisory team 
tructure of the 


weanizational 


Fach of the mace 
representatiy from the 
For ( Navy ind 
ment 

ANMIB will take over all ANDB facil 
into the old Board 
Street, Northwest 


tcams 15 up of on 


Arm A) 


Commerce Depart 


tics and will move 
quarters at 916 G 


Quesada’s Task 
ANDB fund 


r $5 mullion, will be used to launch 
the AMB Additional 


transterred trom Commerce an 


mounting to about $4 
progi im func 
will he 
Defense to cover CXPCN SE 


balance ot liscal 1958 


during th 
ilthough i 


House of Representatives amendment 
to the Airways Modernization Bill that 
limit the President authority te 
transter funds from other agencies t 
the Board, could require a special ap 
propriation AMB will have its own 


budget im fiscal year 1959 

In his dual role as 
AMB and istant to the Pres: 
dent on aviation matters, Quesada will 
be charged with the responsibility of 
the Board ind laving th 
the permanent bedera 


chairman of th 


pecial ! 


punning 
groundwork for 
Aviation Aven 

Th expects te 


people iti 


utiliz i staff f about 
preparing Ty propo 1 


ymmmendations for the org 


mad ree miza 
tion and operation of the permanent 
icin larget date Ou ida ha ct 
for the project Januar 1959 


\ pr dential Tel Qu via wall 





Lufthansa 1649A Deliveries to Begin 


Lockheed 1649A deliveries to Lufthansa German Airlines are 


tober 
will be used on North Atlantix 


Carrier will receive four of the planes with last delivery set for January 


scheduled to begin in Oc 
1958. hes 


run im nonstop service 





¢ as non-voting chairman of the An 
which eventu 


FAA, act 


ident on aviation 


(Coordinating Committee 
illy will be absorbed by the 
w to the Pre 

natters and “provide leadership” in the 
tablishment of the Federal Aviation 


pro ‘Tall ha 


entire received the 
upport of civil and military avia 

tion segments and the Civil Aeronauti 
Administration. However, Civil Aero 
aut Board chairman James Durfe 
ited during congressional hearing 
n the Airways Modernization Bill that 
would be unwilling to surrender an 
AB's fun to FAA 
Under the Curti propo il 
ul retain 


tion 
the CAB 


conomic regulatory con 


trol of the 
llocation but 
iviation safety 
J. Gordon 
ciated with the 
ing group that found th 


Liriinn i 
would 
function 
Bennett, wh , 
William Barclay Hard 
need for an 
AW Jan: 16 


throughout 


improved urwat tem 
| 6) and the Curti 


program, wi D ec out of 


group 
thre cntire 
the AMB picture 
take hap ind 
int to Quesada in hi ipacity pe 
cial assistant to the President Ben 
nett, a former airline and Na pilot 
vas Carlier associated with the CAA and 
lates VA j the ¢ 
Dey irntiment as a 
retar 


reanization 


crv Ke iwive assist 


OMMICrCE 


t the 


wned to 
lation 


under 


Airlines Edge Into Mass Market, 


Survey Shows; 
By Glenn Garrison 


itlanty cheduled 
penetrate thi 


York Iran 
have begun to 
| mass market of average-income 
i Port of New York Author 
ncicate 
ithanti ur travel still 
for the well-heeled, the surves 
It covers the Apnl/Octo 
include que 
ompleted by 15.000 pa 
0) flights from New York 


» boa yp Bermuda and Latin America 


tran 


mi scason ind 
outa 


nyc i } 


Pay Later Apathy 


Phe trong] 
iftract icatwouelr 


pushed pay-later plan 
had scarcely mad 
nipple im the transatlantic — ticket 
ile the survey 
Other highlelht 
© Fewer than a third of the 
itlanty to Europe 
traveling for tourst 
pit th ison 
\lost of the 
tourist 
e (reat 


how 


Americal 
passengel 
\ 


han 
purpose i 
period covered 
visiting Bermuda were 
Amencan 

more than 
then trip Th 
mtroduced last 


com to be vu 


majority of tran 
tlanti traveler tat 
ech ibroad 
chia excursion. = fare 
full therefore 
rable to critics who contended the 
hort (AW Feb. 18, p 
On the other hand, it 

iting a new market 
@e About 85° of American 
New York to visit the region 
hich includes Central and South 
\merica, the ¢ Bermuda 
cre going only to Bermuda The au 
tourist market to other Latin American 
virtually un 
from New 
Rico and 


SUTVCS 


two 


during 
vould 


Trrvne vu foo 


may be 


tourist 
ivily 


iibbean and 


points would seem to be 
tapped as far as departure 
York are concerned (Puerto 
Vlexico are excluded from the 
e Travel agent provides both 
with a 


oversea 


nd domestic carriers tremen 


38 


“p 


ay Later” Lags 


Ih influen 


ceding trip 
rick bypa 


} 
MT 


® Transatlantic passengers | 
tourist reasons on tourist-fa 
utnumb d pb the 
| 

1) iSure 


purpo ( 


$20,000 Level 


That oversea il 
pleasure 
that abo 
il p Cngcl 
UY U0U0 or mo 


cr Hhdtl 
ure hinding 
the Ameri 
comes of 
joved b of the 
population Mor 
Amencan 


pos ver 


than 
traveling for 
in thi 
About \}" of the 


mn for tourist pu 


high in} I 
Ameri 


port ads tamil income 
6,000, Seventeen per 
tourists belonged to th 
fanuly mcome 
of the population. Ninet 


vcr in thre $6.000-5$ 1 0006 


group, rept 


making uy 5 ot th OpU 
An International Air ‘1 

report on the first five 

itlantic tourist fare ser 

pring cited 


figures whi 


omewhat highe r pen 


mass market 


Age Groups 


The report 
tlanti 


less mcome 


put 34 
passengers in the 
bracket, and 1¢ of 
the passengers had incom 7 
rf Ih 
c\ by one virlinn 

IATA said it would no 
put the Port Authority 
it¢ ba ed on 1 mor 
Ihe important thing 


OOO of 


hgure we 


IATA spokesman, 1s the fact that the 
carriers have begun to break the crust 
of the mass market 

The Port Authorit: 
concemming age of pa 
the IATA report's contention that tour 
ist class pa younger than 
first class pa IATA report 
ills this perhap the most significan 
figure in all thi tatisti 
luding that eTvices 
up travel to 


urvey hgures 


engers bears out 
engers are 


engers. ‘Th 


maze ot 
tourist cla have 


{ pe ned 


Tourist Percentage 
Onh 3] of the Arm 


passenger urveved by the 


im tran 


itlantic Port 
Authority werseas for tour 
ng. Of all American transatlant 

t fare passenger 5 vere tourist 
that tourism was the 
trip (of first las Americal 


' 
ou 


wer 


going ¢ 


four 


th crise 
of their 
itlanti p 


purpose 


tran eng + ve 


purpose ld Tore 


than did 


Other pl sure’ 
tourist fare tickets to k.uro 
tourism the Port Authorit 
ent of tourist cla 
' 


px 
found 
lb orty-one per 
Il} thi { Wicgor' 


iffair 


Wison 


holders were 
vere in the 
purpose By 


personal 


comp 
! 


trip 
the first class passenger 
pica lire 
onal iffair t1 

I ransatlanti 


would seem from the abo 


| wcre 
missions and 
iveler 

tournst fare 


depending I on the 
ing a free choice of how to 

than 
who may hav ived up for yeat 
relative in the old countr 


other already ex: 


pend hi 


time and mone on the traveler 


to 
isit a 
vl has some 
isons f fiving 
Business travelers made up | 
the American transatlantic tour! 
traveler 52 of the first la 


to kurope 


CHneel 


Foreign Tourists 
Ann ny 


forcign re 
prised i fourth 
itlantu passenger onlv 10% of 

tourist class rides tourist l ort 
traveling for “other plea 


percentage of 


lent wh m 
ibout f the total tran 
wer 
nt were 
ind the 
relative ibroad was hea 
might be cx pr ted 
On the Bermuda-Latin 
flight tourist fare pa 
vere tournsts in tact 
The touted “kly Now, Pav Later 
showing in the Port 
Amer il 
plan to 
for ill 
tran 


most 


plan mad l poor! 
Authority Onh ot 
tourists reported use of the 
trips Of traveler 
IT pose 1% used par later on 
tlantic flights and : on Be 
Latin Ameri 
made shlighth 
transatlanti 6 
America 
Mi American itlantic pa 


pav-later (2¢ 


urVvecs 


finance thei 
muda 
1 trips. Foreign resident 
greater use of the plan 
Bermuda-Latin 


tran 
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Idlewild ““Terminal City’ Proqgresses 


International Arrival Building and its adjacent wing buildings for foreign-flag airline offices at New York International 


under construction at right, above. 


Ramp runs from lagoon through base of control tower to building 


from July 31, has not been fixed by Port of New York Authority. 


the $6,000-$9,000 income group. Sut 


prisingly, 13% of the transatlantic pay 
later passenger 
over $20,000. On the transatlantic route 

of the per onal affairs travelers used 
credit, 5% of the relative 


and . of the 


visitors to 


business passengers 


Survey Questions 
! sk c d 


concerning the fr 


The urveved pa cngecrs were 
for information 
of their air trips, both domesti 
they usually 


quency 


d oversea ind where 
ught their ticket 


'ravel agent services, the replies indi 


ite ire 


ratio by 


decre isiny 
ngers as thei 
number of trips increase According to 
the survev, the agent sells 69% of first 
trip tickets te Americans making their 
first or second flight 

From the third to ninth 
ilmost the sam 


used in a slowly 


American pass 


uch trip 
the percentage 1 
68%: by the tenth to 24th trip the 
percentage is 52%; by 25 trips and over 
the agent accounts for 47% of sale: 
About half of the transatlantic pa 
sengers surveved were on their first or 
econd trip; 34% three to nine trip 
10 ten to 24 trips; and 5% 25 or 
re trips 
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reported family incomes 


About two-thirds of the American 
transatlantic travelers spend more than 
four wecks abroad, the survey found 
ind 90 than two 
week 

Average | 
of tip in Bermuda and Latin America 
i horter bv one or two wecks for about 
three-fourths of the American traveler 

Among Americans traveling to tran 
tinations for 
the bigg« t group ls 
four weeks 

Only of the 
two wecks or les 


of them stay mo 


ibout six weck Duration 


tourist pul 


retail 


itlantic de 


po ‘ 


tourists remain onl 


Importance of New York 
Importance of New York to th 


transatlantic business was pointed up in 
the survev, which found that 80 of 
U.S§ passengers on the route depart 
from here 

Approximately half of the Ameri 
flying from New York 

ted Paris as one of their destination 
listed by 40 nd Rom 


transatlantic 


li 
| ondon Wa 
by 30% 


The Port 
cred five off 
lac inalyzed inh a 
by the 


Authority sur also co’ 
eason month vhich wil 


upplemental report 


gency 


Airport are 


Opening date, postponed 


United’s Custom Coach 
Plan Approved by CAB 
| 


Washington—Approval of a United 
Air Line proposal to 


tom 


Mnaugurat 
coach crv it tare hight! 
ulat ch rvi fa 
has been recommended b 


Board | NAlbill 


higher than r 


haut 
Moran 
The airline proy 
DC-7 aircraft with 
ibreast seats and a 
passenger 
lull course hot 
t no extra ch 
permitted t 
flight 


iti San 
in eight ho 

United has filed 
me-way fare 

that for the pre 

fa 
| itt from 

San Francisco o 





Equipment, Routes Cripple Local Lines 


By Ford Eastman 


Washington—Lack of modern flight 
tructures and 
cited 


fum 


equipment, trong rout 
| rate-of- return methods are 
by local service 
bling block to 
These a 
madustry as a 
basi there ar 
At pi al 
var vhich 
cated 
Louisiana and 
Kaughan Iran 
malyzed his compan 
the standpoint of hi 
department 


ycsent 
aulines as main 
ubsidy-free operations, 
face the 


an individual 


which 
On 


problem 
whol 

others 
'rans-lexas Air- 
704 undupli- 
Arkausas, 
Mc- 


has 


kample 1 
oper ite } 
route-miles in ‘Texas, 
lennessee, R. | 
lexas president 
from 


trath 


problem 
treasury, 
md operation 

One of the most acute problem ’ 
cording to the airline’s treasury depart 


ot the 
ce part 


ment, is the rate-+making poli¢ ies 
Civil Aeronautics Board. ‘The 
ment claims that the policies have pro 
hibited the 
Cxpencncnig any 
that the used by the 
rate cases 1s unrealistu 

Ihe rate of 


determined on a rate base equal to the 


industry from 
profit and 


Board in 


lo« il crTrvice 
record of 
criteria 
return to carricrs 1s now 
onginal cost | 
the used 
is Currenth 
CAB in the 


Carriers Case 


book depreciation ot 
This matte: 
under consideration b 

Rate of Return to Local 
Local generally 
return 


ind useful asset 


ric! 
want rate of determined in 
rather than inve 
In addition to the rate making pol 
Ta lrans-lexa ivs the CAB could 
render reat service to the local ser 
handling applications 


mvenu tment 


ice industry by 
for mail rates on an expedited basis. 


President McKaughan say 


Waiting Period 


The ippears to be no reason why 
follown in application for a new rate 
that the new rate could not be finalized 
within a 90-da contrasted to 
thy pr of one ve iT, 
which im some tretched 
out to four vears for son irrict 
Obvious! he added thi type of 
many unnecessary bu 
rier and makes plan 
difheult, if not com 
ible Wi 
that is subjected to thes¢ 
while 


extremely 


pe nod i 
minimum tins 


mistance ha 


procedure pla { 
den upon the « 
ning « «tremely 


plete know of no 


Hippo 
other mdustr 
tifling 
pected to be 
‘ CPOTIN il 
Local carriers, like trunk 
line we plagued by rising operating 
cost NicKaughan points out that in 
creased = labor comprised 


ipproximatel SO% of 


till being ex 
efheaient and 


ondition 


domesti 


tlone 
| rit 


ind h ive 


costs 

lexas to 
contributed 
ub icy 


regulate } md « 


tal increased costs 
substantially 


passenger fares are 


to mereased nce 


mnot 


40 


high« r costs. 
" i) t ) 


be raised to offset the 

“In addition to labor,” he said 
in the form of 
rental it the por \ 
have steadily increased. Local service 
carricrs are often the victim of being 
required to pay trunkline landing fees 
mall percentage 


landing rc 


ind offic ec 


various all t VC Serve 


while 
of trafhe 
As tor route structure, the 
the CAB should lift 
local carriers to make multiple 
between terminals, ‘Vhe 


irying only ! 


lirline said 
trictions which 
requir 
top lirline ad- 
vocates cither nonstop or one-stop be- 


tween terminals as well as points served 
exclu ively 

lrans-lexas Airwa ilso would like 
to have the CAB idopt 1 more liberal 
policy toward permitting local carrier 
to suspend unprofitable points, At the 
ime time it said trunklines should be 


uspended from points and routes which 
of a local nature and the 


ubstituted 


ire ob wu ly 
local carriers 


Airport Problem 


Ihe airline’s operations department 


ummarized the carriers most pressing 


needs in tour categorie irports, equip 


ment, navigation aids and administra 


tion 
fast becom 
local 


uirline ud Cities ar 


Phe airport problem ! 


ing a major one for the service 
carrie! the 
elaborate 


idvent 


building larger and 
facilitue very dat 
of yet aircraft 


ind stronger 


more 
With the 
ind thei 


riinwait re’ 


need for longer 
unped load 
facilitic 
mother 
part of 
vy | 


ing areas, and pecial fueling 

citi irc going into 
round of expansion At least 
thi expansion will be borne b 
carr nm spite of the fact that 
impetus for the expansion 
markets which the local 


mnot serve 


the mayor 


the 


long rang 


lrans-Texa 1 that 
iti ind im some 
ition of facility 
handy ip to low 
ited 

tant to 
proj t that 


comnmnunitve I hie 


dupli 


munit low 
to be relu 
would s¢ two or mor 
that, in 
om mistance whe 


onl 0 mile ipart 


mule f 


urport, one 12 outh, the 
ther 12 miles to the no 
MeKaughan 


1 equipment w cle 


uid the airline pr ent 
ened to 
do the wb local ser irrict have 
to do 
Our 
tantialls 
he ud 
hort cus) 
hould 


able capacity 
| 


equipment ul he ul 
faster from block to block,” 
capable ot taking oft 
to load 
have the imc sor 


very 
ind it 
t of expand- 
found in city 


ind unload, 


WW bine h 


and con equ ntly break-even need 


bu ( 


nized bx 


This last is a concept long recog- 
hort haul 
pe ik cement ind pcab 


Theis equipment is design 


surface operato 
who have 
hour t 
provide for peak loads 


with the same 


up to 150 
crease in Capacity 
ment 
“Perhap thi 

used to advantage in our 
using combination — freight-passeng: 
uircraft which could be 
converted to all 


ume concept could | 
industry | 


momentari| 
passenger conhgura 
added. “All of this is based 
possibility that 
will actually look at our operation, stud 


tion ; he 
on the manufactur 
ou; need 
that 
compromis¢ which only 


ind give us a piece of equi 
needs—not a 


scratches the 


ment mect these 


urface 


Navigation Aids 


The uirline said the navigation aid 
that has plagued th 
mce its mece} 
facility does not 


1 point the carries 


problem is one 
local servic 
tion if ! 
exist at 
line must cither put one in at his own 
or offer only limited 

Airwa' controlled airspace, 
towers and other similar aids do not 
cxist in many cases, McKaughan claim 
Improvements to the 
have 
ice which ha 
iltitude to 


industry 
navigation 
crve the 
ex pens SeCTV ICE 

control 


irwa' vstcem 
haul 
route 
from, while th 
local carnet a gauntlet of un 
controlled private and military aircraft 
He iid that federal authoritic ap 
parently do not recognize this h 
because they do not control the area 
ind, thu th tatist t 
justification 
Another pr blem of th operat } 
department, the airline said, is the high 
of administration in a regulated 
lhe multitude of reg 
rt ind procedure 
npiled,” the de 
up thi problem a 
x technological 


been based on the long 


and 


many more 
hoose 


must run 


zara 


have no 


wa for local carrie 
ufiicient, the ‘Tran 

taff recommends a red 
ons, ground oper 
through m 
round per 


WW ion 
trath 
utilization of 
facilities 
(Ground costs ar iccording to th 
trafh ibout equal to flight 
ts on U.S. domest uirline In 
with short-haul carrier 
sts usually are than half 
f the airlines’ revenue plane mile cost 
I he de} irtment ud 


CxpCcns¢ 
| 


cle partment 


practice 


greater 


‘round ost 
can 


be reduced through gr 
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quency I With a 


greater frequenct g at existing 8 Ni] Wa LX Vas NA] i) ei ie ha. P| 4 


tation in airline in handle mor eo ent 


' @.% ne hi e475, 


passenger ind pounds of cargo per : i} q 
ticket utility ® | = hie | gr 


employe, counter! cx ¥ / 
pense unit ind quare foot of rented 1 . a a 


— ms i sw 
Bonanza Au Line of La Vegas, % é i 
Ni points to route strengthening 
icqul ition of new modem cquip 
nt as the two main steps on the 1 id 
ubsidy-frec yperations 
kdmund Converse, Bonanza pr 
dent ivs that, with the coming of jet 
id turboprop cquipment, the trunk 
lines will have more opportunity and 


pended at their marginal 


ire to be ul | 


id intermediate top Lo il imricrs 
be strengthened by adding many 
thes it to their system 

trunklines are now re- 
up intermediate points 

trathe producers from 
! of view, but which 
ht find unprofitable in 
ipt lLlowever, h id, 
strengthened im 


these communi 


did 
uance 
flights in 
ily to inter ( \ 
t ] rQ . . 
"epee + galing Hovay Se Constellations for Three Airlines 
ould WmMpl ervice to those that Iwo Lockheed 1649A fuselages, planes ordered by air France and Lufthansa, are berthed 
it in manufacturer's Burbank plant. In background is 104911 nearing completion for delivery 
onanza vhich has ordered lan to National Airlines for New York-Miami service 
I-27 turboprop transports to r 
the DC leaning heavily on 


conteed Loan Bill realistic Schedules 
ra to — the Ordered by CAB 


yu th 
Washington—Civil Acronaut 

ituation Vas last week ordered domesti 

ral Arline if omplete 7 

Cart vithin the 
hedul 

At the 
On at 

ire ind 


iluation 


; 


iT 

1 hie Board i 
Line Pilot \ 
publi h hedul 
Linite ili ti it} 
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Progress with TUAW IU Wl 





HEAT TREATED TITANIUM 


.-- helps the Hustler spread its wings 


The Piane: The U.S. Air Force's delta- 
winged 8-58 Hustler, made by Convair 

Fort Worth. To achieve supersonic 
apeeds, designers had to make optimum 
use of all materials, considering strength, 


weight, high temperature performance 


The improvement: 6A1-4V titanium 
alloy, furnished by Mallory-Sharon, 
was used in certain applications as a 
direct substitution for steel for wing 
fittings bearing heavy loads. This alloy, 
weighing 44% less than steel, has equal 
or superior strength for the heat 


treated conditions 


The Service Need: The Hustler is the 
first major application of a new tech 


nique that extends titanium usefulness 


heat treating. The alloy material is 
supplied in a medium strength level 
which permits ease of rough machining 
Then the part is heat treated and finished 
machined to the high strengths desired 


in service 


Mallory 


Sharon service engineers recommended 


To help in this development 
and assisted Convair in establishing 


qualified subcontractor sources. We fur 


nished bar stock to these companies for 


MALLORY 


evaluation, recommended furnace type, 
conditions, temperatures, and heat 
ing times. We performed mechanical 
and chemical tests before and after 
heat treatment, to guide this phase of 


the program to a successful conclusion 


The Result: Improved performance; 
America’s first supersonic bomber. Use 
Mallory-Sharon’s outstanding technical 
service on your applications of this new 


metal. For information, write Dept. B 8. 


SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES,OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 





Mach 2 Transport Urged for British 


( j ] "” 


unit 


if the | SAI 


\ 


ARTIST'S conception of supersonic jet transport based on advice received from Britis! 
aircraft industry Aim is to make Britain leader in world air transport 
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CONVAIR B-58/major portions of its 
primary structure are made of 


HEXCEL HONEYCOMBS 


HE xX CE lL rpropoucts ince. 


America’s leading producer of honeycomb core materials 
951-61st Street, Oakland, California 


PLANTS: OAKLAND, BERKELEY, CALIF.; HAVRE DE GRACE, MARYLAND «+ SALES OFFICES: INGLEWOOD, CALIF.; FORT WORTH, TEXAS 


44 
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Gs. It was such a suc 


that Bocing built the 707 p fot 


with its own money before receiving 


‘ der for it 

Many British observers were di 

ppointed it what ther regarded a 

the lightweight and unrealistic natur 

f the report. But the committee said 
We feel most strongly that this 

country must be imaginative and reach 


1 


out into the future by proceeding to 
develop a supersonic airliner capabl 
ft vertical takeoff and landing and of 
rossing the Atlantic in between tw 

nd three hour We ar itishied 
from expert evidence given to us that 


this is a practical proposition within 
the next twelve vears and it is for 
uS an cconomic necessity as well 
1 matter of prestige 

Ihe commitiee said Britain with 
uch an aircraft would regain the blu 
iband of the North Atlantic. increas 
enormously its aircraft export market 
nd under the new defense policy be 
in a position to marshal its militar 
forces anvwher 

Conceding that the proycct vould 
be bevond the technical and financial 

yurces of any one firm, the report 
xpressed the belief that if the leading 
firms combined in syndicate form under 
nspired leadership, city bankers might 
ome to their aid financially in the 
manufacture of the aircraft 


French Use Flybys 
To Promote 1649As 


Paris—Air Iran ntroducim t 


1 ‘ Lockheed L6H49A Super Starlin 
Constellations to the French publi 


th an advertising tunt bean it 
hon f vacationing Frenchmen 
Under the Air France plan, a Sup 
Starliner is flown non-stop 2,500 mi 
i n ne end f the French coastline 
to the other Ihe flight is made at ai 
titude of 1,000 ft. Several da 
! hand the npan\ idverti n 
hundred r new paper eiwing th 
t f the flioht. the complete ist of 
th hundreds of beach the aircraft 
ass over, along with the exact tim 


Ihe ads 3 ‘ ication that 
Nt in ct vour watch bi 1 Super 
Starliner Configuration haract 
t ( d for cas' potting ind 
ite ire told that “the black nose vou 
holds the weather radar.” 
Ihe flight begins at Abbevill n th 
Flemish coast. at 0956 hou ind end 
1 a landing at Ni it 1905. So far 


' ' 
he ompan' am t has h 


t the rigid 
heduling on the nos 

Th idvertising gimmick actuall va 

t tried by Air France in 1955, when 

company was introducing it Super 

r with the pub 

that Air France officials decided to 

th im thing vith its 1649As 
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AIRLINE OBSERVER 


© Civil Acronauti Administration expects to comm m ILS facility at 
Washington National Airport with ground antenna buned in the runway 
by December, 1958. Flush antenna will climinate the 150-ft. offset in 
instrument approaches and permit landings under conditions approximating 
zero-zero. Elfaka-type runway light AW April | p. 99) that climinate 
the “black pit illusion in landings also will be installed. Meanwhile, air 
lines and Port of New York Authority have tentatively agreed on flush-type 
centerline runway lighting for the planned parallel instrument runway at 
New York International Airport following a recent meeting in Wa hington 
in which the CAA reported on tests of the lights at Andrews Air Fores 
Base 


P Rolls-Royce has ordered a Vickers Viscount for use as a flying testbed. 
Aircraft is nearing completion. 


> Pan American World Airways last weck applied to the Civil Acronautics 
Board for permanent iuthonzation to operate service between Scattle, Port 
land, Hawai. The airline currently holds a temporary certificate to operate 


between the Pacific Northwest and Hawau and a permanent certificate t 
opel ite between Lo Ang ke ind San brancisco and Hawan Northwest Au 
lin vhich operat between Seattle, Portland and Hawanu also under 
temporary authorization, has not t filed application for a permanent 


ertificate on the rout 


> ‘Transocean Air Lines has been awarded a $2.5 million domestic cargo con 
tract by the Navy to operate scheduled flights five days a week during Fiscal 
1958 over a 7,500 mile route linking naval centers between the terminal 
points of Alameda, Calif., and Boston. The supplemental carrier expects 
to log more than two million miles of flying and more than 20 million ton 
miles during the year under the contract 


© Rolls-Royce engin pecihed by both de Havilla d Brist Aircraft 
n thew short-mediun mge yet transport de ns f rit huropean A 
Va AW Aug p. 4 Bristol 200 also is offered with Olvinpu 
ngines although BEA f Rolls-R powerplants duc to the favorable 
xpericn vith Dart d \ ount Rolls-Rovee 1 nvolved ar 
the RB-141 Conway at 12.000 Ib. thrust and RB-140 with M) HT thrust 
Bristol and de Havilla re cach proposing three and f cngme model 
for BEA nsideratior Decision, « inally duc Jul AW M | ; 
hould be announces on 


> Northwest Airlines President Donald Nyrop has re-cmphasized the airline's 
intention to purchase turbine-powered aircraft “to make certain that our 
company will be fully competitive in the jet ag Nyrop says the company 
is exercising “sober caution” in its evaluation of aircraft that will be avail 
able and adds that “a great deal of time and attention is being devoted to 


negotiating final arrangements Northwest Airlines is the only U.S 


trunk carrier that has not placed an order for new turboprop or turbojet 
aircratt 






tr tey ‘ | ‘ , 
l | | } hii I rvi CVvaill 


tion test \pproy 


" } ' 
mined number of rt cquipp vil t | Te yirt 


| ' +4 


f the iluation pl 
Pi lying Tiger Line is attributing sharp increase in gross revenues to its 
new fleet of 12 Lockheed 10491 Constellations placed into service in May 
Revenues earned in May and June amounted to more than $6 million, or 
approximately $2 million over the carrier's average last year. The airline 
also reported that the Constellations enabled it to report the first monthly 
operating profit since last September. Operating profit for May and Jun 
this year totaled $300,000 


© Rolls-Royce Dart tu 0p if i thi ‘ 
passed the million hour mark. Trans i ( t Au \ it 
iccount for the heaviest utilization of the } 

















eight slashed on wide sheet 
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Modern 4-high strip mill equipment 
for wide sheets provides backup 
strength to the working rolls. Wide 
sheet was previously made on old 
fashioned flat mills (2 rolls high) and 
the rolls deflected in the center, re 


sulting inexcessive crown and weight 








Ao 
a) THE ALCOA HOUR « Television's Finest Live Drama « Alternate Sunday Evenings 


Flat mill rolled New strip mill rolled 


New Alcoa rolling equipment recently installed means a lot 

to the aviation industry. The new facilities 

virtually eliminate “‘crown or centers’”’ in wide sheet. 
Weight and cost per sheet are greatly reduced. 

The same thickness precision previously available in 
widths up to 60 inches is now obtainable in wide sheet. 

For example, a sheet of .060-inch material, 

84 inches wide and 24 feet long, when rolled on a 
flat mill, has a typical crown of .008 which 

adds 13 pounds excess weight. When rolled on the 
new 4-high strip mill, typical crown is reduced 

to .0015, leaving only 2.44 pounds excess weight. 
Weight saved per sheet, 10.56 pounds or a reduction 
of 6.6 per cent. Dollar savings are proportionately 
substantial. 

With these new facilities, Alcoa can effectively 
minimize crown in sheet 60 to 84 inches wide in 
thicknesses up to .125 inch nominal. For more 
information and specifics on the weight and cost 
saving On your requirements, see your Alcoa 
sales engineer or write ALUMINUM COMPANY OF 
AMERICA, 1800-H Alcoa Building, Pittsburgh 19, Pa. 


Your Guide 
to the Best in 
Aluminum Value 


atcoa 
ALU AAINU AA 





SHORTLINES 





COCKPIT 


> Trans World Airlines will begin ov 


night service between California and 
l.urope on Sept. 29 using the Lockheed VIEWPOINT « 
1649 Constellation on the newlh ‘ 
varded polar route. The 1649 will b 
d on the San Francisco-Paris-Rom By Capt. R. C. Robson 
is well as the Los Angeles-London 
The 1649 also will be flown 
n nstop New York-Rom 


Zero-Zero Landings—IV 
imental flying at Andrews Air korce B 


P Flying Tiger Line will beg 
cd ” . iclded enough data to fill several yuri 


plan ill-ca ‘ ice between 
tw 


ingland and major Midwestern and 
West ite in October using 
red Lockheed Super Ht Con 
he service ill run from ‘4 = saat fel ' se Ba - 

foston and Hartford, Conn to Chi — ; r ' ay oe ; — 
, point, aviati i ni for ther nothin ell, On th 


f Los Angel San krancisco and 
the Pacific Northwest ; urlines this me edt rehability Rehability mean I ve de] irture 


cna cont nual 
en applications f 


purty n m of 


] 9 | ‘ ‘ 
ind arrivals—at it d vatn i lternat 


> Southern Airways will inaugurate reg Second Fiddle? 
ular daily service to Eglin Air Force 


Ba hla. on Sept lwo roundtrip 
flights a dav to Atlanta, one via Dothan 
Ala., and the other via Columbus, Ga 


will offer both military personnel and 


Occasionall on ret the impr ion that j 
Dp rational matter to be re le ited toa ond hddl 
push. Selling is obviously important and I would no 
But first vou must ha 1 product to sell 

At best airline profit epresent a 
Delay j rion iL incellation 


Wouldn't bookkeeping be infinitely mor 


. le? ; vit ither 7 0 odet 
> National Airlines reports a net incom ul \ h an part of m 


of $3,133,499 for the 12-month period quires research at —— oe a 
ng on Jun 0. Total operating men and equipment a y airline did on the Andre 


meee wine $23,471; total operat Sure this is expensi And aids su ha the flush 
$50.815.430 recommending are ex] 1 n the millon Yet 
drop im the bucket compared to the money that will 
jets and the profit they would make if they could operate 
tin 
Sure there is test fl 

t But there are tw 
test bits and piece 

hip to an entu 


t direct air service to 


ipit i] 


XPen se 


> Bonanza Air Lines flew 2,5158,60 
passenger-miles in July for an all-tim 
Company record The uirline Carri 

13,295 passengers during the month 


1 1,262 increase over the previou 

month. Bonanza expects to start m 

nonstop and multi-stop routes in Salt done with an | 

Lake City from Phoenix soon if the It would appear that we could very well u 
, 


move i ipproved by CAB evaluate nous device or commercial use 
radios, lighting or what have u. Furth 


> Lufthansa, German Airlines will offer im airport at which all th inious devi 


1 16-day tour to | urope from ¢ hicago 
- we \ Vy i we Cl ( ‘ " 41 
beginning Sept 1S Features of th that vy in fl ifely in all weather 1 1 it 


under actual condition lor man cal ompetent 


include a fashion show in Ron port properly implemented to prove or disprove thi 


it to a Gseneva cosmetic tactory, tour Serious Drawback 
f a Paris perfume plant and visit to a ) 
I ndon cooking hool | irc is $845.7 It ute wa b 


' ' 
ninal 1, after 


© Vickers latest version of the Viscount USCT his has one serious drawbach 
1) series has made its first flight vith alternate possibilities and therefor 
juipped with four Rolls-Royce Dart 1 fair comparison, Such a method was u 

= + totet ‘) ] 4i¢ VI ‘) ppro il’ 
R.Da.7, Mark 525 turboprop engine notoriously bad type of approach lightin 


j c ¢ config tio ‘ ilo like } 
In its final form. this series will be 1¢ other configurations many pilots liked the fir 


mount 


’ the S10 %4() the R10 Dein \ lignted bec! son at om 
th the R.Da.7 engine ind the ime WCICOm 


the RDall ,;ODrOD An experimental airport 
Pio Curtis Report—all of av 


ndrew pr nect iT 


> North Central Airlines carried a | returned. There is mu 
; } ; 

LA‘ compan rt ord of taking the lead and * 
on Aug. If Line carned ire the airlines woul 


400,000 passenger thi 
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General Electric Missile Alternators Feature Light Weight, 


Low Harmonic Distortion, Close Voltage Regulation 


High accuracy and reliability under ex 
tremes of environment has been attained 
hy General blectric alternators for missile 
ind advanced aireralt. A wide variety of 
prac kage tem including ilternator regu 
lator and exciter have been designed in 
ratin from 4 to LO KVA operating al 
peeds of 12,000, 24,000 and higher rpm 
nnd at 400-evele frequencie ind above 
Typical of these advanced systems is the 
pound alternator shown on test above 
Rated IOKVA with in overload capacit tw 
13 KVA, thi 12,000-rpm machine i 
upled to the drive source through an ex 
ternal plined halt. A wide variety of prime 
hover including d-« motor hvdrauli 
md air turbine drives can be used 
The 115/200-\ LOO-evele s-phase 
ilternator has wound held construction 
illowing close output voltage regulation 
under widel varying load condition The 
rotor 1 capable of withstanding 50 ove 
peed at temperatures up to 500 PF. Total 
RMS harmonic content of the alternator 
output is le than | of fundamental 
The machine's power factor rating is .8O 
ind it has an efficiency of 85° at rated load 
Foreed air cooling of approximately five 
pounds per minute, re ulting in a six-inch 
HO pressure drop at sea level, enables the 
machine to deliver rated output continu 
ously from 0 to 80,000 feet 


Comple tely elf-contained, this machine regulator is con pletely tatic and j ilso 
require no external excitation power Phe self-contained. It provides less than 
ilternator and exciter are combined on a voltage regulation over 0 to 10 KVA load 
ingle shaft and enclosed in one compact 11,500 to 13,000 rpm speed range and at 


par kage temperature ranging trom to 300 I 
i 


The BOO-cyele exciter ipple 0 For more information o istance 
the voltage regulator which i hy olving your missile or aireraf ctri 
to the main ilternator field im var pv powel! suppl problems contact your low il 
ounts to maintain constant voltage out General Electric Aviation and Defense 


I hve magnet umplifies type voltage Indu tri Sales Repre sentative 


General Electric regulator (left) and alternator (right) combine to form a 30-pound power package 
rated at 10 KVA. The alternator is 9 inches in length and 6 inches in diameter. The voltage regu- 
lator is 5 inches long. Total RMS harmonic content of the alternator output is less than 1% of 
fundamental. The generator has an efficiency of 85% at rated load. 





New. Self-Contained Missile Accessory Power System 


Gives Both Hyd ‘aulie and Electric Power 


A completely self-contained, General Ele 


tric auxiliary unit is now available 


to prov ide 


powe! 
and 
A cul 


advanced design 


simultaneous hydraulic 


electric power for missile systems 
rent model based on this 
i hyd aulic 
watts of 400- 


LOO watts of 


uses two alternators and 


L000 


UM). 


to furnish ycle 
i-phase ac power 
115-volt, single-phase ac power and 
psi and 4.75 
both 


and volt ige 


hydraulic pressure at 2200 


gpm I requency control of electric 


power systems is within = | 


control within * 5 


A complete unit weighs Jo pounds or 
less and all components, including turbo 
and fuel tank, are 
each 4 


in length 


drive contained within 
ine hes in di meter 


I hese 


side or 


two ¢ vlinders 


and 13 inches cylinders 


can be mounted ide by in-line 


\ monoprope llant fuel such as ethylene 


oxide spins the turbine wheel and provides 


the drive ilternators and 


pun p 
the fuel 


power for the 


cartridge ignition system activates 


vide i starting 


ind also pro 


Whether 10 or 10,000 hours, General Electric 
pulse-forming network capacitors are engi- 
neered for the life span of your specific appli- 
cation. Thirteen-year accumulation of test data 
helps General Electric engineers meet your 


special conditions. 


unit to rated 
The 


ssure 


celeration boost to bring the 
speed and output within a half second 
fuel tank 

tr 


system utilizing hot gas com the 


contains an integral pre 


cle com 


position chamber to activate a step piston 


This eliminates the need for pre ition 


pumps or plumbing external to the unit 


Fine frequency control is obtained wit! 


1 load control loop consisting of a tre 


quency detector, a loading ilternator and 


parasiti loading resistance. Constant speed 


is maintained by placing a biasing torque 


on the turbine shaft to balance el ing in 


load demands 
New, General Electric modular 
vivant ie of this uly inced mi ile 


The 
API 
lar problem 


can be ea ily ipplied to your party ul 
The illow 


m tor a variety ofl ppl 


modular design compact, completely self-contained unit 


modifhicatic wide perticular version, with twe electric 


cations by ittaching matched h 


ind electri component rated a 


to a choice of turbodrive Fuel 
can be varied to provide operating 
20 to 34 econd 


from depending 


turbine and outpul component 


How 13 Years’ Application experience Can Help 


Solve Your Pulse-Forming Network Problems 


since General hleetris 
building 
pulse forming network 


A wick of data 


has been 


lov 
cle ipning ind testin 

of practi il 
type variet ind ¢ 
lated on tet 


ind 


mecumn 


voltage due lectric the ot 


that aflect 


loday, thi 


ind experience 


Lrvchuse 
nd reliahili threades 


lanes 


ervice life 


vealth of accur 


‘ » brely 
if } 


ticular problems. General 


forming networks can b 


duced to meet service 
10 to 10.000 hour 


rise time number yt 


ripple ind most other requiren 
met with olution bh 


data ind experience 
ind i 
' 


circulate 


width network 


on forced au 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





APU demen- 
strates an advanced design combining several 


electric and hydraulic power sources inte one 


power 


sources, weighs only 30 pounds, including fuel 


AERONAUTICAL ENGINEERING 


SKYHAWK flight photo demonstrates small size of the “ 


} Fe) Fe, 
‘ wee 


midget” 


attack bombers. 


A4D Design Opposes Conpeety “2 Trend 


By Irving Stone 


El Segundo—Simplification and low 
Dougla 


cost underlying the 


A4D midget 
bomber fits the philo oph 


cConce pt 
carner-based 
Om being 
the 


micAsuie now pro} 
iviation industry 
Although established five 
design approach for the 
ind lightest of 
brings these 


ivetlh inve 


thi 
hawk 
combat plan 
@ More aircraft for 
® Shorter producti 
® Increased perfor 
® Kasier handling on 
@ Kase of 
© lewe! | 
Original 


salle 


ma Tanne 
nance 
ric! 
mamtcnance 
ire art 
requirement for 
Ormnance inna hased 
omic bomb delive 


COMPLETE WING is mated to 


ussembly 


cr 


idly 


tment 


vcal igt 


A4D Ski 


ittach 


intag« 


A4D fuselage 


if Oia 


nuclear mterdiction mi 
p! ton pow 
combat radiu 


\ mad 
ble we 


rok play ed by 
in Korea 


rile 00 kt 
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EXTERNAL STORES of A4D can include refueling system (under fuselage, above), Side 


winder missiles, napalm bombs, rockets. Plane can carry an atomic bomb in the unde: 


fuselage position. Ground engine starter is carried as external store if required at destination 


since A4D carries no starter of its own. Structural details are shown in cutaway 





CHR Teflon covered silicone rubber seals 
are delivered in same cross-section as orig- 
inal neoprene seals. New seals slide to- 
gether readily without binding, are immune 
to ozone, weathering and aging. 


CHR adapts new seal development to B-47 bomb bay doors, 


Teflon covered silicone rubber seals developed by CHR are replacing original neoprene 
seals. Here’s why... 


Extreme low temperature operating 
conditions played havoc with the neo- 
prene rubber seals originally designed for 
B-47 bomb bay doors. Hardened by 
aging and cold, many of the seals split 
and ripped off when doors were opened 


and shut in flight. 


CHR Teflon covered silicone rubber 
seals shown above solved the problem. 
Silicone rubber is immune to ozone, 
weathering and aging. The almost fric- 
tionless Teflon surface permits seals to 
mate readily without cracking or binding. 
The seals have -100°F to 500°F flexibil- 
ity. They seal out and also shed water, 
ice and dirt. The white color provides re- 


flective protection against radiation from 
nuclear weapons. 


CHR Teflon covered seals are also 
being used on other planes where low 
friction, sliding action, abrasion resist- 
ance and resistance to fuels and synthetic 
lubricants is required. 


Our experience in helping engineers 
with all types of airframe and engine 
seals utilizing all forms of silicone rub- 
ber reinforced with fabrics, Teflon and 
metals can be put to work for you. We 
solicit your inquiries for specific applica- 
tions. Call or write. CHR field representa- 
tives are available for direct contact. 


COHRLASGTIC AIRCRAFT PRODUCTS 


SEALS . 


DE-ICING, ANTI-ICING AND HEATER 


THE CONNECTICUT i 


409 EAST STREET @ 
Los 


NEW 
ANGELES @ ST 
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Louris @ 


CHR Teflon covered seals are now being 
produced in many shapes and forms usin 
all types of silicone rubber . solid, 
sponge and foam (COHRjoam). 


EMBLIES & COATED FABRICS 


e* CONNECTICUT 
SEATTLE 
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A4D-2 Basic Data 


39.4 ft 
27.5 ft 
15 ff 
15,000 Ib 
260 sa. ft 


Length 

Wing Span 

Height 

Normal T.0. Gross Weight 
Wing Area 

Horizontal Tail Area 48.85 sq. ft 
Vertical Tail Area, Total 49.95 sq. ft 
Chord at Wing Root 186 in 
Chord at Tip 42 in 
Sweep, 25% Chord 33.21 deg 
Aspect Ratio 2.9) 
Powerplant: Wright Aeronautical Corp 
J65-W-4 turbojet weighing 2,750 Ib 
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Next /ogical step after 


THE FAR SIDE OF 


We don't know what we'll find there—it's the 


side of the moon we never see 


Yet, after Project Vanguard, a flight to the 
moon—and 4 look at its far side—would be the 
next logical step in our penetration of outer 


space 


To make this step, we must solve the problem 
of guidance: How do you direct a rocket out and 


around the moon and then back to earth? 


The most promising method to date would in 
clude the use of inertial guidance systems such 


as Honeywell has helped pioneer and develop. 


Honeywell's inertial guidance systems consist 
of ultra-precise gyros, accelerometers, com- 
puters and associated electronics that enable a 
missile to know where it is and how to reach its 
destination by “remembering” where it started 
from and where it wants to go. It provides 


guidance far beyond the reach of radio or radar. 


Pioneering in the research, design and pro 
duction of airborne controls has given Honey 
well Aero the advanced technical competence 
you can rely upon in the solution of your air 
borne control problems. Contact Minneapolis 
Honeywell, Aeronautical Division, 2600 Ridg 
way Road, Minneapolis 13, Minnesota for valu 
able assistance—from original planning to final 


production 


Actual photo of 
the Honeywell 
space reference 
system design 
ed for Project 
Vanguard, This 
Honeywell iner 
tial-type guid 
ance system will guide stages one and two of 
the Martin-designed earth satellite launching 
vehicles. Third stages will then cut loose to 


position satellites in their orbits. 


Honeywell 
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NEW ZTTITY CONOSEAL TUBING JOINT 


ASSURES PERFECT FLUID LINE SEAL 
AT EXTREME TEMPERATURES AND PRESSURES 


HIGH PRESSURE PNEUMATIC SYSTEMS 
LIQUID OXYGEN SYSTEMS 
HYDRAULIC SYSTEMS 
EXHAUST SYSTEMS 
FUEL SYSTEMS 





Operating Temperature Max. Pressure 
Range Range (° f 3” Size @ 70° F 





Low 300 to +750 1300 psig 
Medium 300 to +1000 3300 psig 


Higt 300 to +1600] testing still in 
progress 

















A?2 Conoseal Joint has been tested with end restraint 
up to 6,000 psig 


MARMAN 


Problems of connecting tubing and ducting of dissimilar metals subject 
to extreme temperatures can be solved with the new Marman Conoseal 
Tubing Joint. An all-metal joint, it provides metal gasket compression 
with the flexibility and sealing qualities formerly obtained only through 
use of organic seals. The Conoseal Joint withstands axial deflections up 
to 1/16-inch without sacrificing a perfect seal. The seal is maintained 
under extreme pressures and temperatures even on joints with material 


transitions, in which steel and aluminum alloy plumbing are joined. 


The Conoseal Tubing Joint is available in three different operating 
performance ranges to meet varied applications. Standard sizes from 
1” to 12” O.D. tube size, with special sizes designed to your require- 
ments. Write today for full engineering details. 


Conoseal is an Aeroquip Trademark 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


IN CANADA AEROQUIP (CANADA) LTO TORONTO 10, ONTARIO 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U. &S., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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A4D Buddy Store 


Douglas FE] Segundo Division has de 
veloped self-contained buddy store for 
conversion of A4D to tanks service (AW 
Mar. 25, p. 97) 
air-powered turbine 
trical systems, fuel tank and collapsible 
drogue. A4D.2 is fitted with refueling 
probe which extends 34 in. beyond nose 
and feeds into self-sealing tank behind 


Store incorporates own 


hydraulic and clec 








cockpit. 
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One simplified Tool Design for 7ORQ-SE7, 
lets you use any driving means 


TORQ-SET offers you unique advantages in 
modern aircraft fastening by providing: 

1. Tool Simplicity: any standard power or hand 
tool can be used with this simple one-piece 
bit for installation or removal 
Tool Strength: the bit well-balanced to recess 
strength. 

Tool Accuracy: extreme accuracy and added 
strength through forging or coining to finished 
dimensions. 

From a tooling standpoint, assembly is simpli- 
fied because the TORQ-sET bit is a one-piece unit 
that can be used with any driving tool. Only 3 
socket sizes are needed to fit the entire range of 
TORQ-SET bits. 


The biggest news in fasteners comes from .., 


From a service standpoint, you can use a wide 
range of tools with the bit to install or remove 
TORQ-SET (see illustration). What’s more, the bit 
design lets you get in close to the work area . . . no 
need to have wide-open work space to apply a 
tool. No adapter is needed. 


From a design standpoint, bit and recess are 
so balanced in strength you get full benefit of 
maximum torque (well above actual requirements) 
without burring or distortion of either member. 

Find out more about how TORQ-SET can help 
solve your production problems. Write for a new 
booklet “"TORQ-SET . . . a new concept of air- 
craft fastening.” 


AMERICAN SCREW CO., WILLIMANTIC, CONN. 
CHICAGO, ILL. * DETROIT. MICH 


West Coast Sales Office and Warehouse: Air industries of California, 922 W. Hyde Park Bivd., Inglewood, Collif. . 
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tine aan | Fix Cuts Lewis Tunnel Vibration 


Douglas 1 Shaft support fix which NACA’s Lewis Flight Propulsion Laboratory, Cl veland, Olw 
, used to permit its 10 ft. x 10 ft. test section Mach 3.5 propulsion wind tunnel to start 
wing as a 
fast, doc not im 
ion-to-fuselag onme 
1 mm conventiona 
msure that there 


ving panel misalignment a 
7 ] 


test work on schedule over a year ago, The additional support provided by this device kept 

the tunnel’s main compressor drive shaft vibration within acceptable limits (0.005 in 
amplitude) thereby gaining a year's operating time, valued at $1.5 million. The hydrauli 
cally positioned struts hold two 16 in. diameter rollers against the large shaft to steady i 
as it comes up to 875 rpm. speed and delivers 150,000 hp. to the main axial flow com 
pressors. A small electric motor has been used to keep the large 153 ft. long shaft systen 
— a turning slowly and continually so that a permanent sag m any one position wouldnt 
1 result of damage 


develop. Five Lewis Laboratory engineers received $400 cach for their work on this modifi 
not adapted to automatic 


Sat mactecitn of uivaia aan enen cation which put the $32 million facility into business. During the first year's operation 
Ae the 10 x 10 section has provided otherwise unobtainable data on the performance of 
ameter, minimizing problems associ 
ited with stocking parts and hand tool 
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Maclr 2.0-Mach 3.5 powerplants. Best known of its projects was the evaluation of th 
J79 engine operating in a B-58 propulsion pod at just over Mach 2 
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DE HAVILLAND layout for Mach 2.0.3.0 propulsive system: (1) movable spike inlet; (2) inlet air overflow spill doors to help match th 
inlet flow to the compressor; (3) variable inlet guide vanes and compressor stators; (4), (5), (6) air bleeds for de-icing, boundary layer 
control and pneumatically run reheat fuel pump; (7) variable area exit nozzle; (8) fuel flow to the main engine; (9) fuel flow to the after 


burner, Basic turbojet, which resembles Gyron, is only relatively small part of system. 


Gyron Fits Mach 3 Propulsion System 


By Robert Cushman wiched between a supersonic inlet and reat as the maximum attained by most 
head of a large afterburning section of the earlier engines with superficiall 
Compared with complex high com- leading to a variable exhaust nozzle, th« imilar appearances 
pression ratio split compressor and vari final portion of which can go full Ihe Gvron’s task covers an extremeh 
ible stator engines optimum for current divergent vide speed and altitude range, It must 
Mach 0.8-2 flight. de Havilland’s Gyron The basic Gyron (AW Aug. 19 p get an aircraft off the ground and t 
cems at first glance to be a backward 31) is a straight-forward engine. Other efficient speeds and altitudes both by 
tep than the greater tip-to-hub ratio of the providing thrust itself and by pumping 
However, the complete picture of the compressor and the fully annular com ur back so that the afterburner ma 
propulsion tem into which de Havil bustion chamber, the Gy 1 looks like operate en at Mach 2-3 peed 
land visualizes blending the basic Gyron large rion of som | power! 0.000-90,000 tt. altitudes the G 
illustrates how turbojets will tend to plants in the J47 era nust resist the forces of trul 
become second-fiddle to supersonic in Karhier fixed-geometi ngle-spool formance flight. ‘To cover 
lets and ramjet-like afterburners as jet turbojets were of that design because the compression ratio has purposel 
iircraft approach Mach 3 speed engine designers had not developed the been made low, and therefore the en 
In this layout, an engine similar to more complicated higher performance gine simple, since at Mach 2.5-3 speed 
the Gyron though with one less com engines. But the Gyron has consciously the most important part of the com 
pressor stags ee cutawar ind been designed for speeds three times a pression has already been performed | 


INNER AND OUTER flame tubes (left) from Gyron’s fully annular combustion section illustrate use of reversing air chutes, skin tooling 
strips, large dilution air ports. Other components are variable inlet guide vane and typical compressor rotor blade and gudgeon pin 


assembly (center), and first and second stage turbine nozzle blades (right). 
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A 
Vought 
Vignette 


Ne BINA SEeit 


he structures engineer who 
found a fast detour 


“Advise and assist on structural problems 
Do what you can to keep the program moving... .’ 
With this outline of his liaison duties, Stress Analyst 
Ed Clay accompanied Vought’s Regulus II missile to 
its desert test site 

On the desert, Ed found a dearth of structural 
problems. Regulus II reliability gave the flight test 
program tremendous momentum. In quick succession 
the missile notched 10 flights. When time came for a 
critical high-speed test, the program was three 
months ahead of schedule! 

hen, the very fact that things had moved so 
fast threatened to rob the program of the time it 
had gained 

As Vought had planned, a wind tunnel flutter test 
had to precede the upcoming high-speed flight 
But Vought’s prearranged date at a government 
tunnel was over a month away. The facility was 
booked solidly up to the appointed day. And Vought’s 
own Mach 5 tunnel was under construction 

Then Ed revealed the scope of his liaison. It had 
ranged to the rocket test track at nearby Edwards Air 
Force Base. There, with the help of a cooperative 
track project engineer, Ed had spotted a rusting 
rocket sled, left behind from a radome test. Now, if 
the sled could be rigged to carry that spare Regu 


lus fin, Ed figured, they might get flutter data before 
the tunnel test 

That changed Ed's state of liaison. All Vought 
was suddenly at his service. Shopmen reworked the 
sled to mount the fin. Instrumentation technician: 
fitted the fin with gages and transducers. Vought's top 
flutter men double-checked, raised their eyebrows, 
then endorsed the whole thing 

At the track, moments before the rockets exploded 
Ed had a twinge of doubt. His sled was a mon 
ster, indeed. Air loads would be terrifi 

Then the sled shot off on the first of two success 
ful trips that revealed all the data required 


At Chance Vought, there's liaison in «spirit as well as 
in name. It allies engineers of many specialties and view 
points against mutual problems, It builds channels 
instead of walle between diverse technical areas, 
It's another reason why top engineers are choosing 
Vought to keep abreast of all fields while advancing 


im one, 


For details on select openings, write to 
C. A. Besio, Supervisor, Engineering Personnel Dept. A-16. 
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SUBASSEMBLY 
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PRODUCTION 





BEECHCRAFT 
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6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 
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BEECHCRAFT 
SUPER 186 








This is the Navy XKDB-1 target plane, parent to a whole 
family of rocket and turbo-jet powered drones being devel- 
oped by Beechcraft engineers. 


The newest member of this famous family is the Model 1013 
designed for photo and television reconnaissance application. 
With multiple camera installation, the remote controlled 
Model 1013 can be used for both day and night observation. 


Beechcraft is also engaged in research and development work 
on launching and recovery systems for missiles, drones and 
manned aircraft; engineering test programs on aircraft emer- 
gency escape systems; and classified projects in the advanced 
fields of aerodynamics, cryogenics, thermodynamics, and 
aircraft range extension. 

Beech Aircraft Corporation can put its capabilities to work 
to solve your research, development or production problems. 
Telephone or write Beechcraft’s Contract Administration 
Division today. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
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SEPR Rockets Power French Fighters 


By David A. Anderton 


rocket engin 
Sud Aviation 
Mirage and a 


Production 
flight in 
Dassault 
other 
urcraft now are being de 
livered by the Société d'Etude de la 
Propulsion par Réaction (SEPR 

All of these basically the 
around combustion cham 
300 Ib. of thrust and 

clf-igniting) pro 


Paris 
leared for 
Irident Il 
number of 


hrench military and 


rescalie h 


Cig int 
ume, built 
ber developing 
using hypergoli 


pellants. Current combination 1s nitric 


cid im 95 concentration and 
furaline 
Specific impulse of the engine is ap 


proximately 207 second 


Solid Propellants 
Solid prope Nant work 


include 
sustame!r 


it SEPR is in 

the produc 
rocket 
variety of aircraft and 
sohd-fuel rocket 


igniters for ram 


creasing and now 
tion of 


cng for a 


booster and 


rissile i two-stage 
for an air-to-air missile 
jets and solid-propellant starters for ga 
turbine 

Backing up this impressive output 1 
i test center at Melun-Villaroche rated 

the finest in | urope flight test work 
it Melun, solid-propellant test stand 
it Istres in the South of Prance, fabri 
ition facilities at 
ind the design headquarters and scien 
it Villejuif near Pari 
SEPR is just 


technicians 


tihe laboratori 
lotal employment of 
under 1,000, Half are 
SEPR rocket 


ha been powering 


MATRA MISSILE on launcher-transporter is one of many missiles for which SEPR has 


Argenteuil near Paris 


French aircraft for about five vear 
lirst was a prototype SQ). 6025 I 
used in development flight t of the 
installation the Sud 
AW w. 19 p 


padon 


he fore 
Irident | 


engine 
Aviation 

8] 

The | t flight 
on June 10, 19 md was the first 
rench rocket-powered aircraft 
ha been ce 


padon mad fir 


The Espadon engine 
veloped successivel through 
of variations, but each has had the com 
bustion chamber design in 
This reflects the 
which is to de wn a good 
chamber and develop the engine around 
that a 


number 


Common 


yhil soph 
| | 


Colipan 
I 


{ mbu tion 


i building bloch Improvement 
in performance are expected to be 
gamed by fuel chang ither than by 
boosting chamber pre ir for ex 
unple 

Iwo of thes 
cheduled for 
Dassault Mirage 
tion Trident Il 
@SEPR 66, a single-chamber unit ck 
thrust and installed 
bells 
This power 
Atar turbo 
been flown 
through an 


engin ire now 
installation im the 


I] nd the Sud Avia 


veloping 300 Ib 
in a jettisonable pan under the 
of the delta-winged Mirage 
plant supplements the main 
ict with afterburner. It ha 
in a Dassault Mystere I\ 
cxtensive flight test program 

© SEPR 631, a two-barreled powerplant 
6,600 Ib 


ceiving thrust in two imer 


ments produced by firing one barrel at 
1 tin I his ¢ 
half the desig tf the 


owerplant mftercep It 1 direct 


mishes more than 


mixed 


| 


furnished boosters or sustainer solid-propellant rockets 


66 


SEPR 451 thre 
Irident I 
with the 


descendent of the 
chambered unit used in the 
h light test 
631 in the 


SEPR 66 


I he Mirage cTiginece i 


have been made 


Irident Il 


trung out along 
issembly which is intended 
belly of the 
Width of the packaged 
ibout 24 inches and th 
height is just under one foot 
rated at 300 Ib. se 
level thrust, increasing to 3,600 Ib. at 
nm altitude of 39,360 ft 
backpressure on the ex 


i nine-foot 
to attach to the 


cpa! ite bay 


plane it} 
powerplant I 
Ihe engine ts 


because f 
the reduced 
haust nozzk 

Weight of the 
cluding all ac 


unit 1 
CSssories 

Specific fuel consumption is 0.005 
| , } 
lb. per Ib. per sec. at sea level, and 
0.0048 Ib per lb per sec. at 39 360 ft 
iltitude 

I'‘his includes the fuel con umption of 
thi turbopump 


( ockpit 


powc! 


installations ar imple 
lever for starting or shut 


ind the contro 


ing 
ting down the engine 
unit which does the job automaticall 
Mechanically, the rocket powerplant 
consists of an electrical starter, thre 
upph the 


feed pump which 


gconerator 1 gas generator driving 


turbine which drives the main fucl 
pumps, ' ilve jet pump ind the mn 
bustion chamber 

These 


ecther with the nece irv lines 
ind the whole work 


componcnt irc pa kaged ft 


ind con 


luits on a structure 


upplied to the airframe manufactur 


ment ire spe in 
ited b 


lank design requir 
I SI PR 


the airframe manufacturer. Small tanh 


but the tanks are tabri 


ire i] 0 required for water 


] 
no 


Firing Up 
Starting 
clectrical starter driving 
feed 
enerator unit. There are 
each for 


the water-methanol mix 


equel 


ntrifugal pump 


ulnp Cone 


the gas ind thus imecrease the 
the turbine. It takes about half a 
for the pumps to build up pr ir 
then a pressure switch opens the 
to the gencrator 

Ilot gases from the generator 
the single turbine whi 
t its design rpm. drive the 
pumps plu the thre 
tor the gas gencrator 1 he tarte 


witched off when the turbine get 


tage impul ‘ 


maim fe 


] 
matles pull] 


to peed 


With the 


main feed pumps at | 


ure mother pressure vitch pen th 
| 


nam pl ypellant valve ind the chamb« 
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S.EP.R.481 


COMBUSTION CHAMBER assembly of SEPR 451 shows some of the details of this three-chambered engine developed as a prototype 
for the Sud Aviation Trident I. Each chamber is rated at 3,300 Ib. thrust Turbopump assembly was separate unit and is not shown 


here. Overall dimensions of the assembly shown: length, 70.3 in.; width, 24.4 in.; height, 24.4 in 


SEPR 66 rocket powerplant developed for Dassault Mirage series, is a single-chamber unit designed to be attached as a packaged 


powerplant. Thrust of the engine is 3,300 Ib. Dimensions: length, 110.2 in.; width, 23.6 in.; height, 11.5 in Weight of the unit, in 


cluding all accessories, is 308 Ib 


S.EPR.25 


FIRST FRENCH liquid-propellant rocket to power an airplane was the SEPR 25, a 3,3004b. thrust unit. Pumps were driven by shaft 


from the main turbojet powerplant of the SO. 6025 Espadon test v hicle. Package length of this engine was 60.0 in., width was 20.3 in 


and height was 17.1 in. 
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Full Wave 
SILICON 


Tube Replacement 


RECTIFIERS 


Where dependability and ruggedness are a 
“must,” Full Wave Silicon Tube Replacement 
Rectifiers will solve your problems. One of 
the four standard types described below will 


meet the requirements of your application. 


$-5011 
IN1150 


Maximum Rating: 


Peak Inverse Voltage 
per Section 

Peak Rectifier Current 
per Section 

DC Output Current 

Ambient Temperature 


1600 Volts Max 


8000 MA Max 
750 MA Max 
100°C Max 


Dimensions 
A—1.1/2"° OD. 86-—2.1/4" C—2.27/32" 


Four Pin Base 


Replacement for Types 60, 82, 83, B3V, 5Z3 





" 
| 
Ms 











$-5017 
IN1237 
Maximum Rating: 
Peak Inverse Voltage 
per Section 
Peak Rectifier Current 
per Section 
DC Ovtput Current 
Ambient Temperature 


1600 Volts Mox 


8000 MA Mox 
750 MA Max 
100°C Max 


Dimensions 
A-—1-3/16"° O.0. 8—2-19/32 
Octal base 


6x5 





C—3-5/32" 


Replacement for Types O24, 5X4, 5Y4, 6AX5, 





$-5018 
1N1238 
Maximum Ratings 
Peak Inverse Voltage 
per Section 
Peak Rectifier Current 
per Section 
DC Output Current 
Ambient Temperature 


1600 Volts Max 


8000 MA Max 
750 MA Mox 
100°C Max 


Dimensions 

A—1-3/16" O.0. 6—2.19/32" C—3-5/32" 

Octal bose 

Replacement for Types 5AU4, SAW4, 5AZ4, 
514, 5U4, 5V4, 5W4, 5Y3, 524 


$-5019 
IN1239 
Maximum Ratings: 
Peak Inverse Voltage 
per Section 
Peak Rectifier Current 
per Section 
OC Output Current 
Ambient Temperature 


2800 Volts Max 


5000 MA Max 
500 MA Max 
100°C Max 


A—1-5/16"° OD. 8—3-3/4 
Octal Base 


C—4-5/ 16" 





Replacement for Type 5R4 


Send for data sheets on any of the above types. 


rkes 


RECTIFIER DIVISION 


arzian.. 


DEPT. AW-4, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA 


1M CANADA; 700 WESTON RD., TORONTO 9, TEL. ROGERS 2.7535 


EXPORT: AD AURIEMA 


INC NEW YORK CITY 


otal time for the 


quence I ibout three seconds 


tarting 


kor altitude operation, jet pumps a1 
brought into use. These are mounte« 
is part of the tank valves just down 
stream of the tank. The jet pumps ar 
driven by 1 primary stream acting a 
ejector and oming from the main fu 
pumps. This pressurization 
of the fuel feed pumps prevents cavit 
tion at altitud 

Since the beginning of this vear, th 
SEPR 66 unit has been fired more tha 
1,000 times both in flight 
tests on the ground. 


SEPR 481 


Chis engine, d 


upstre im 


nd in stati 


veloped for the T 

dent 1, is considered only a prototype 
unit. During its dé 
it was fired in 1,200 tests in two ane 
one-half year Most of these wer 
‘round runs, but 120 were flight test 
Combustion hamber wel fired ip 
proximately 700 tim 
period 

The SEPR ill the 


of a wototvpe cngin its pack 


clopment program 


during th 


outw it 
aging is not nearly so neat as the lat 
models. In addition, the engine wa 
made in two separated components at 
the request of Sud Aviation. The turbo 
separated fron 


the main body of the engine and lo 


pump assembly was 
cated forward in the fuselage in th 
rezion of the wing trailing edg« 

Because of the boilerplate” 
of this engine, the 
lower than current engines, and varied 
from 185 to 190 seconds at sea level te 
i maximum of 208 at above 35,000 ft 

Weight of the combustion chambe 
issembly wa 20 Ib. and the turbs 
286 Ib. Ac 
essories accounted for another 62 Ib 

Starting 
this engine were basically the same a 
those described carlier for the SEPR 6¢ 
engine. But with the three chamber 
the technique called for step-fring 
Chamber | was ignited first, normall 
it takeoff, and then immediately shut 
down. It was lit again at about 29,50/ 
ft. and climb continued. Second cham 
ber was cut in at about 41,000 ft. and 
the third at 46,000 ft 


nature 
pecih impulse Wa 


pump component weighed 


cquence ind operation of 


Shutdown Procedure 


Shutdown was the reverse procedur 
when the first chamber was cut off 
the rocket automaticall 
went through the complete shutdown 
cycle 

SEPR engines start life in the design 
ofces and laboratories at Villejuif, 
suburb of Paris. The installation is in 
the Redoute des Hautes Bruyéres, on 
of the old forts built to defend Paris 

The first rocket engine test stand 


pows rplant 


were located here, firing through th 
loorways of old storage vaults built 
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MALTON, CANADA 
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ives a Pilot complete control 
over tire s-k-i-d-s ! 


At last—a pilot can be told in advance when an iirplane 


tire is about to skid, and he can preve nt it from happe nin 


It is a new, basic development in skid control. Engi 


neered by Goodyear, it is called “Skid Warning.’ 


A lifesaver and a plane savet engineered for an era w he tl 
aire raft land fust and are large and he “avy and whose pilots 
often are thirty feet or more ahead of the main landing gear 
It keeps pilots informed by providing an extra safety signal 
of tire skids which he can neither see nor feel but which he 
must control 

In the lag between the time a wheel starts skidding and the 
pilot realizes what's happening—and can “ease up” on the 


“heavy” brake 


the scrubbing tire can burn through its 


abnormal rate 


gaunt 


tread, all its many plies, and blow out in a matter of 
seconds, 

In an even shorter time, the tire can “flat spot” and thereby 
he doomed to the scrap pile at a loss of hundreds of dollars. 
REVOLUTIONARY NEW SYSTEM 
But now engineering by the Aviation Products Division of 
Goodyear has come up with the answer in its revolutionary 
Skid Warning System.* It actually senses a skid before 
it occurs—transmuts a signal directly to the pilot's foot on the 


brake pedal that is causing the trouble. 


TAPS PILOT'S FOOT 
The moment rotation of any wheel begins to drop at an 


a tiny sensing device on the wheel hub 


GOODYYEAR 

















actuates a small pulsating button mounted on the brake BEST FEATURE: SIMPLICITY 
pedal The pulsator literally laps the pilot's foot and tells Standout feature of the Goodyear Ski 
him to “ease up his brake pressure! the fact that no brake wdification 


GIVES PILOT FULL CONTROL easily installed on any type brake 
“way disturtys the existing brake 


This is the first system in which the pilot maintains full 
receive ¢ \ \ ippre il 


contr and full “teel ol his braking alt all times vriile 


} iving complete knowledge ol what is gong ALSO COMPLETELY AUTOMATIC ANTI-SKID 
heretofore “blind area of trouble.” In addition to Skid Warning, Gow 


pletely automate fnti SAid ‘5 


Result? There is no veering. Flat-spotting of tires an 


I 
wheel-locking 


caused by pilot inadvertently overbraking , mechanized co of brake 
virtually eliminated, aircraft “down time” is avoided. Maxi 
mum safe braking can be applied and landing runs sub 


stantially decreased. 


AVIATION PRODUCTS 


Vore lircratt Land (jn Goodvear lire il heel and Brake Thar 
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CANADAIR “ARGUS” 


Protecting the power of a hundred-eyed giant 


AUTO-LITE =<329747 HIGH-TEMPERATURE WIRE 


» many other airframe manufacturers, Canadair 


Canadair’s huge submarine hunter-killer ‘““Argus’’ is Like 
finds that the extra temperature range performance 


f Auto-Lite 350 Wire makes it superior in installa 
tions where extremes of heat and cold are a problem 
Many manufacturers find that in addition to its high 


an electrical giant with an automatic paralleling 400 
cycle AC electrical system having a capacity of 160 
“VA. More than 5000 separate wire installations use 
almost 60 miles of wire. In many critical applications 
where extreme physical and chemical demands are resistance to abrasion, flame, solvents, fuels, and lubri 


found, the Argus uses Auto-Lite 350 General Purpose cants, Auto-Lite 
too, compared with other high-temperature wires 


350 Wire reduces production costs, 
High-Temperature Aircraft Wire 
© No discoloration at maximum operating cable © Meets Spec. MIL-W-8777, U.S.AF, 


temperatures e Free stripping 
© Flame-resistant © Manufactured in sizes 22 thru 2/0 


© Flexible at temperatures below — 80° F. 
© Smokeless 


@ Resistant to modern aircraft hydraulic fluids, 
lubricants, and fuels for both reciprocating © Easy printing of circuits with conventional 
and jet-type engines marking machines wart ~~, 


For complete information on Auto-Lite Aircraft Wire, including specifications and samples, write to 
The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Michigan or Hazleton, Pennsylvania ~~ 
GENERAL PURPOSE 
al HIGH-TEMPERATURE 
” AIRCRAFT WIRE 











under the gunnery platform 
thrust rockets were tested here, but 
even so the proximity of apartments 
ind houses has forced SEPR to shut 
down this facility as far as test firings 
20 . 

Probably the last run was made dur 
ing this visit to Villejuif 

Component test work continues here 
there are test stands for pump turbo 
pumps, turbines, clectrical and ele 
tronic work, ignition tests, cold cham 
bers and a “plexiglas” rocket stand 
vhere the flame formation can be 
tudied for a bricf instant in the tran 
parent chamber of a plastic rocket. 

SEPR’s main test facility is at Mclun 
Villaroche, major flight and experi 
mental station near Paris used by en 
gine and airframe manufacturers alike 
Only lquid-propellant rocket work is 
done here Ihe availability of aircraft 
in nearby hangars makes the task of 
SEPR and airframe technicians casict 
in the matching of the rocket engines 
to the airplanes 

There are a total of about 20 test 
tands at Melun, all arranged for hori- 
zontal firing. Some of them have been 
designed so that the engines can be 
tested in a variety of attitudes from 
horizontal to vertical and inverted to 
heck the system functions at expected 
flight attitudes There is an altitude 
chamber at Melun that permits firings 
of rocket engines under simulated alti- 
tude conditions 


Solid Rockets 


About 10% of SEPR activity is built 
round the solid-propellant rocket used 
both as a booster and as a sustainer 

Virst studies along this line began in 
1951, several years atter the liquid-pro 
pellant work was well underway. First 
unit was tested on the stand in 1952 
ind the first flight test of a solid SEPR 
rocket took place the following year 

Current line of booster rockets run 
between impulse of 5,000 Ib. sec. and 

50,000 Ib. se 

Biggest of these is the SEPR 732 
with a thrust of 44,000 Ib. and a dura 
tion of 4.5 sec 

Designs and other studies of the 
olid-propellant rockets are done at 
Villejuif. Fabrication of the cases is 
done at the Argenteuil factory and load 
ing and testing is done at Istres 

Powder used in the rockets is sup 
plied by the French government, which 
retains a monopoly on all powder pro 
duction, development and production 


Chemical Developments 

Any rocket firm using concentrated 
icid as an oxidizer is faced from the 
‘tart with some unusual problems of 
corrosion of the engine and its com 
ponents. SEPR was no exception, and 
carly in the game, began chemical r 
earch to develop some kind of an in 
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IERC’s FREE 
TUBE SHIELD 


— provides information you need to 
properly match over 1,400 sizes and types 
of electron tubes and heat-dissipating 
tube shields for best cooling, retention and 
protection against shock and vibration! 


New 20 page IERC Heat-dissipating 
Tube Shield Guide has been carefully and 
accurately compiled in answer to 

many hundreds of Electronic Engineer 
suggestions and requests for just such 

a practical Guide. New design applications 
and retrofitting of electronic equipments 
with IERC Heat-dissipating Tube Shields 
(for the excellent cooling, extended 

tube life and reliability they provide) 

, created the need for this type of 
professional information — plus another 
“first” for IERC — the first reference 
manual of this type to the electronic industry! 


For a free copy, please send request 
on your company letterhead to: Dept. TSG. 


. ed 
International “> 
oC ie 


etectronic research corporation 
145 West Magnolia Boulevard, Burbank, California 


Heat-dissipating tube shields for miniature, subminiature, octal/power electron tubes 





B-58 Supersonic Ejection Tested 


Nose section of Convair B-58 Hustler bomber tests supersonic ejection of three-man crew 
using anthropomorphic dummies. Rocket powered sled develops more than 300,000 Ib. 
thrust to propel the section down the 4.1 mi. track at the Supersonic Naval Ordnance 
Research Track, China Lake, Calif., the only track in the country long enough to handle 


the tests 
lessen deceleration shock 


trough (top) brings sled to safe stop. 


hibitor to climinate the extremely cor 
rosive action of nitric 

Ihe result of the research is a new 
phosphate derivative called Omnifos 
Iixtended life tests have that 
this inhibitor protects steels and light 


illoys of copper and magnesium at room 


acid 
shown 


md elevated temperatures. One spc 
ci example na pump rotor assembly 
which is an inert-arc weldment; one 
month in acid produced no weight r 


duction of the part 


74 


Seat, fired by 4,500 Ib, thrust rocket catapult, is thrown slightly forward to 
B-58 section is heaviest ever propelled down the track. Water 


idded to the acid and is 
not a chemical treatment 
the material itself 

The compan 
the initiative of one man, its present 
technical director Fernand Florio. <A 
graduate of the Ecole Supérieure d’Aéro 
young officer in 


Comnit i 
or coating for 


got its start through 


nautiq uc Florio as a 
the Army was 
end of the war to study rocket develop 
Impressed with what he saw 


back and started work 


ment 
there, he 


Cane 


sent to Germany at the ' 


hirst of the SEPR rocket units wer 
his personal work, and the early forma 
tive years were difficult as he and 
few enthusiasts labored to produce op 
crational and reliable rocket cngines 

Within a decade the company ha 
grown to a total of 950 employes work 
ing in a plant area of 124,000 sq. ft 
in four locations 

Financial support for the develo, 
ment work comes from the French Ai 
Ministry. Capital of the firm was suy 
plied in large measure by three col 
porations Société d’Electro-Chimi 
d’Electro-Metaliurgie et des Aciéri 
Electriques d’Ugine, Sud Aviation and 
Air Liquide. First is the largest investo 


SBAC Lists Aircraft 


For Farnborough Show 


London—Britain’s P.1B 
fighter and possibly the SR. 53 mixed 
powerplant interceptor will be displayed 
at Farnborough air exhibition next 
month, the Society of British Aircraft 
Constructors said 

These aircraft also were on a list of 
the society’s planned flying display 

The Wessex turbine powered heli 
copter; Accountant executive/feede: 
liner; H. D. M. 105 light transport 
M. 100 Student jet trainer; Gannet \ 
trainer; Canberra B.8; a Hunter fitted 
with a reverse-thrust device; a Britannia 
fitted with an Orion, a Proteus 755 and 
two 705s; an Olympus-Canberra, and 
the Scorpion-Canberra 

Also a Skeeter helicopter fitted with 
Napier tip-rocket boosters on its rotor 
to imerease rate of climb or payload in 
climates; Whirlwind; Wid 
a twin engined Bristol 


Supe rsoni¢ 


temperate 
gceon; Svcamore; 
173 and Fairey ultra-light helicopter 
Also Comet III; ‘Twin Pioneer, Her 
ild and Pembroke transports; Jet Pr 
vost trainer; Gnat light fighter; Javelin 
Mk. 7 all weather fighter; ‘T ind Mh 
6 Hunters; Royal Navy's N. 113 Scim 
tar and DH 110 Sea Vixen; tw 
V-bombers—the Victor and _protot 
Vulcan Mk the P.1A the FD 2 
New engine test beds to h« how 
include the Spectre-Canberra; Gyror 


Junior-Canberra and Conway-Vulcan 


Pachmayr Acquired by 
Airtek Dynamics, Inc. 

Pachmayr Corp., manufacturer of air 
craft components and supplier of heavy 
machined aircraft been 
acquired by Airtek Dynamics, Inc. Bot! 
companies are located at 2222 S. Fig 
ucroa St., Los Angeles 

Pachmayr will operate as a subsidiar 
of Airtek and is now modernizing it 
equipment, with emphasis on expanding 
its profile machining department and 
battery of Hydrotels. 


structures, has 
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BURNDY FIRSTS 


FOR MAXIMUM 
CIRCUIT SAFETY 


YESTERDAY- Many of the most important technical 


improvements in aircraft electrical harness systems were 
originated by Burndy engineers working closely with the 
aircraft industry. 


TODAY- Burndy terminals, current limiters and disconnect 
panels are specified for use in nearly every modern air- 
craft, military and commercial. 


TOMORROW- Products now under development at Burndy 


will help make future planes still faster, lighter, safer. 


AIRCRAFT 
PRODUCTS 


NORWALK, CONNECT. Factories: New York, California, Toronto TORONTO, CANADA 


export: Philips Export Corporation 











. 
: 
; 
| 
| 





Tolerahces as close as + 0.003” can be achieved in the high-precision 
forgings .produced at the Jet Division. These precise forgings can 
be made from titanium, stainless steel or high-strength alloys. For 
many applications, finish machining is eliminated, saving high labor 
costs and expensive scrap. 

Make the Jet Division a part of your missile production program. 
By letting us produce forged and machined parts and weldments, 
you avoid the capital expense of your own facilities, eliminate the 
headaches of recruiting trained personnel, get your missile program 
under way faster. 

Our engineering and test facilities are also available to augment 
your missile plant. We can handle the complete job of producing 
missile air-frames, internal structures, and operating components. 
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PROGRAM WITH 


| and High-Alloy Forgings 


| OF JET ENGINE PARTS 


JET DIVISION 
Thompson Products, Inc. [Tp 





THIS IS 


GROUND SUPPORT ! 


STAMFORD 
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CONN 


The complex requirements of missile and piloted aircraft mean constantly stricter demands of ground 


support equipment. In this field, CONSOLIDATED has developed a wide range of single and multi- 


purpose units designed for both missiles and piloted aircraft. The compact Model 2100, for example, a 
self-propelled multi-purpose unit performs every function of electrical hydraulic and pneumatic 
testing . . is capable of servicing and starting guided missiles and jet air-craft quickly, surely and under 


the most difficult operational conditions. . and can be used for heavy duty towing as well. It provides: 


® HVYORAULICS ...10 GPM, 3000 ¢A. C. POWER... 30 KVA, 400 
PSi variable volume, pressure cyctes, 3 phase and 10 KVA single 
compensating. phase, close regulated. 


® TOWING ... All wheel drive, over ¢ D.C. POWER... . 28.6 voits, 500 
6000 Ib. drawbar pull. AMP continuous. 


Model 2100 


OTHER MODELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE in 
active use with U.S. Air Force, Navy and Marine Units. . available with any combinations of ..AC 
and DC power. . high pressure air, hydraulics, and low pressure air. . refrigeration and heating 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs 


CONSOLIDATED 


, OIresSe@t €@tLecTtTrRriic CORPORATION 


BRANCHES - DALLAS TeX DAYTON oHio0 SANTA AWA CAL WASHINGTON 


D 


c 





MISSILE ENGINEERING 


Guidance, Production Details 
Show Simplicity of Fireflash 





By John Tunstall 
London—Engincering and control de 
tails of Britaim’s first fully 
Mach guided miussil 
lireflash—were revealed last week during 

tour of a pilot production line at 
b aire Aviation Co.'s We ipon Di 
m in Heston 


operational 


yvstcm the 


In spite of presenting design prob 
ms 100 times more complicated than 
ircraft do,” Development (¢ hief L. R 

i’. Appleton said, “Fireflash went on t 

bas ifter hour 


production only 34 


test filving 


Weapons System 


Ihe Fairey air-to-air missile brackets 
1 radar laid on the target by a 
parent aircraft equipped with a 
permission-to-fire computer. Beam and 
gun sight are synchronized so that a 
curacy of the weapon depends solely on 
ibility of the pilot to track the target 
with the image in the center of the sight 
graticule 

Che weapon consists of an unmotored 
ruciformed winged dart boosted to 
Mach 2 by two solid fuel rockets. After 
eparation, the dart coasts under dire 
tional control from four fins in 
dexed at 45 deg. to the wing cruciform 
During the boost phase, the missile 

spun with fin 
ventuns to 


beam 
impk 


and i 
offset 


symmetry 


unguided 
locked by 
thrust 
piston 


ounter 
An explosive 

block usec 
that the rocket 
other during separa 
dart trajyector 


Rocket is ire 


twin 
| to 


vlinder breach 
ecure rocket 
react 
tion leaving the 
turbed 


wure safe di pr i 


ensures 
iwainst ca h 
undis 


finned to 


Booster Separation 


\t paration (when 
50 psi.) the fins a1 
nissile becom roll 
ontrol defi 
tablished 
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ombustion pl 


euldan { 
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to beam is m« 
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ordinate inferp! ted 


irtesian linear errors and resolved into 
ll and pit h plan 
ignals are then fed t 


pneumati 


hese error 
clectro 
pnceumatx 
the fins are 


valves serving the 
ictuator pistons to whi 

cranked All 
re independently 


| 
not mechan il] 


four hn 
servoed ind ire 


linked. During th 


initial gathering 
restrict the 
loading. Lx 
believed to be about 
nent testing | 
The missile 


issemblies—the rear 


pha ping aio 


illowable later 
en loading for the mi 


maxinum 


lind I 

taming all power, control and guidan 
ind the explosi mb! : 
the two ro Ky LOW TEMPERATURE tests ar 
Both on Fireflach in 


indexed | ind has covered dart 


dart 


CQuUIpIIK nt 
hich 
ration geal 


MN Prise carried out 


warhead and Fairey's cold chamber. Ice 


emblic ire section of missile. 


married by an internal rmg nut and 
key 
Almost 


ing in th 


f machin 
illustrates 


heapn 


omplet ibsen 
weapon stru tur 
the insistence on simplicity 
interchangeabilt 
ind assembly. The dart body } 
illy an extruded magnesium-zirconium 
illoy cylinder 50 in. long, involves 
upsetting and internal tapering forging 
operations at the wing root and at the 
machined 


case Of mamtenance 


DASsi 


soln 


forward marrying end but 
only at the 
ind joint face 

All the 


light alloy forgings ma 


wing location platform 





wing and fin unit ire 
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only at bosses and wing 


platforms and 
ire interchangeable 

Rocket 
tecl 


nozzles itt 


machined forging 


Control and Guidance 
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Iwo extruded 
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In order from the Twelve chowe: 
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friction me an 


in j The ngu npressor 

; VIO oast ind ingemou 

spon, being hand lapped bin tio ring arrangement enables both roll gyr 
from ron pe n ! cl wes to be unlocked for testing 
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te gyi ing device which compensate 


together fo hm 
© Fairey's patented X a1 
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pi 
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I : oasting period 
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ittenuated b aisp cment ® Circuits ar 
fore marrying to the pr 


igainst pring 


Size Reduction ne even 
has led to considerab ’ unt with fluid dam } Accclerom 

luring ire type supp ted from tor istor 
ulted in bottle size redu pl fluid damped and sealed to keep capsulated siz 
A pnecumati i” isplace is transduced from a large numbers during 

vol ( nti cl WC] D thi pel id. Larger unit ire cn 


ires that the riod 
Appleton said, “Wher 


ter cparat 
ile working as well as thi 


ded 


ibber ring 


ae 


iy 

ulated element Ther 

d Policy of the compan 
low 


the levelopmen 
the de lopment 


| but 


ens nstons a 
wll the bor 


to the 


Marlon 


ELECTRICAL 
iL leiiet Sal. Te) 
INSTRUMENTS 


WHERE ELECTRONICS MEETS THE EVE 


meorion electrical instrument company 


Grenier Field, Manchester, New Hampshire 
INERT Fireflash knocking off target tail 


wheel is photographed by high speed camera 
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R, B. HURLEY, holder of degrees 
froin the University of California and 
University of Southern California, is a 
Design Specialist at CONVAIR-POMONA, 
He is a nationally-recognized author 
and lecturer in the field of transistors 


'gineers—here’s how we're taking part in 
© electronics revolution toward solid state devices’’ 


“Here at CONVAIR-POMONA, we are constantly studying 
ways to apply the new miniature solid state electronic 
devices: the diode, rectifier and transistor. So new is this 
both for 


the military and industry — that our teams of electronics 


semiconductor infant, and so vast its future 


engineers actually ‘go to school’ under some of the fore- 
most experts in the field. 

“As the first fully-integrated missile plant in the U.S., 
CONVAIR-POMONA designs and builds the Navy's TERKIER 
supersonic missile. And, realizing the potential value of 
solid state devices in meeting the critical requirements 
of such airborne missiles, we initiated a ‘transistor pro 
gram’ early in 1953. This program has multiplied many 
times to become one of the most important in the 
industry. 

“You, as an engineer, can appreciate the tremendous 
expansion that will come in the application of solid state 


elec tronk ce vices in the next few year: And you can 
readily understand the advantages of studying and work 
ing with these devices, guided by the advanced thinking 
you will find at CONVAIR-POMONA 

“You ll like the atmosphere he re whe Te YOu sce and 
feel accomplishme nt And you will enjoy living in 
Southern California's beautiful Pomona valley For 
greater career opportunity —for your future's sake 
send for more information about CONVAIn-POMONA today! 


ad 


Write to: Engineering Personnel, Dept 4.P. 


CONVAIR 


POMONA + CALIFORNIA 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 








World's Only 


FLYING 
FINANCE OFFICER 


The Army Aviation Center, Fort Rucker, Alabama, be- 
lieves that its 1st Lieut. William Delos Smith is the world’s 
only Finance Officer with wings. 

This seeming paradox came about when Lieut. Smith, 
after earning an artillery commission in 1952 and quali- 
fying as an Army Aviator, saw active service in Korea 
and then applied for a Regular Army Commission. Because 
of his civilian experience in a bank, his commission was 
issued in the Finance Corps. 

That, however, did not deter Lieut. Smith’s flying ambi- 
tions for he went on to qualify as a Rotary Wing Pilot. He 
is now a helicopter flight instructor at the Army Aviation 
Center, Fort Rucker, Alabama — one of the enthusiastic 
group of officers responsible for seeing that Army Avia- 
tion receives full value for the $60,000 estimated cost of 
training each Helicopter Pilot. 


val. TTTy 


oe] 22°) 7 Bele) | 








Helicopter flight and mechanical training are available to qualified 


personnel at the U. S. Army Aviation School, Fort Rucker, Alabama. FORT WORTH, TEXAS 


. Pp = . ‘ SUBSIDIARY OF 
Watch “Whirlybirds” on TV — consult your local paper for time and station. BEL. AIMCRAFT CORPORATION 
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BOOST ROCKETS for Fireflash are shown in cutaway drawing. Solid propellant 


psi. and unmotored dart continues on to target 


lon't 
once ~ 


rush in to change things all at 
Testing Equipment 
The 


Hl il 


company is enthusiastic about 
testing 


which wa 


ind calibration equip 
completely integrated 
into the design and production planning 
from the outset 

At the factory a multiple battery 
if consol facilities for the 


mplete calibration of the whole mi 


nent 


pros ick 


ile powe! ind guidance tem with 
imulated 

fields a single 
ialls dc igned 


ill the production test 
Non 
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At all 
nsole ha 
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1 i 
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been pee 
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boosters separate when combustion pressures fall to 250 
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with the console m 
Right at th tart we 
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minimum technical 
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i practi 
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upervi on 

on which the w 

embled before fl 
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SIDE AND FRONT views of Fireflash give its main dimensions 


guide weapon to target. During boost phas 
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surfaces, indexed 


locked 


After « paration control 


missile is unguided and is spun with fim 


























LOADS GET A LIFT 
with THIS BALL BEARING 


Whether in helicopters or jet engines, New Departure ball 
bearings of split inner ring type provide very high load 
capacity. That’s because the separable rings permit high 
race shoulders and a greater number of balls of large size. 
These split inner ring ball bearings not only carry heavy 
thrust loads in either direction in addition to radial loads 
(with thrust predominant), but they have important 
application advantages. 
New Departure split inner ring bearings are Since both the inner rings and separator-ball assembly are 
made in a range of sizes with and without . . . ° ¢ 
inner ring puller grooves indicated in the removable from the outer ring as individual parts, the 
exploded view above bearings are easily inspected or cleaned. In addition, 
installation is greatly facilitated. 
Send for Folder TB listing sizes. 





BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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TEST VEHICLE (STV. 


A number of other 
ssurized but 


high 


mil if 


vacuum 

chambers ar 
tropi il life 

ociated fung 


unpre 
vcling 

ind bacteriolog 
rt t and torrential 


mulate conditions 
vith i 
il condition ind 
rain. Other facilities 
violet cid ilkaline alt pra\ 

oths. Vibration equipment includes 

ts up to hve kw 1 varicty of 
transducer calibrators, im 
centrifuges together with 
of structural test 


climatic include 


output, 
bration 
ct testers 
onventional battery 


CONTROL INSTRUMENT subassembly 


One lateral accelerometer has 


ment gyro and a lateral accelerometer 


Separation of two boost rockets from unmotored dart (right) 


protection. 


xccomplish separation 
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1) was one of fifty rounds fired to develop mechanisms to separate wrap 


above } 


Explosive twin piston cylinder breach block used to secure rocket is 


around boost rockets from missile 


It was evident om certain 
nents at the plant that the missile ha 
] ed throug | fi protot 
which ' ii ! f onhm 
that the 


in each of 3 rototvpe phrase 


phase 
the ompan 
missile 
ould or was prod 
tional weapon 

Missile dimension 

Overall length 11 
| ngt of 


comprises two rate gyros, one roll displace 
been deleted for clarity 
sandbags for 


fired to 


is tested with 
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...almost 


weightless 
(3 oz.) 
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...almost 
spaceless 


(1 cu. in.) 





SIX INCH SPHERE similar to one that will be carried in a Vanguard test firing is prepared 


for vibration test 


Six rectangular objects on surface house solar batteries. 


Three-Stage Vanguard Vehicles 


To Carry Spheres in Test Firing 


Washington—Next Vanguard 
chicle firing Xp | n fi 


future 
follows 


vf thr 
ite lite 
But it left 
il hha 


the fo 


()bjyective is cngimecrin on per 
formance of the launchin le and 
’ 


the ft Kin cqu nent, DD { nda 


it an orb cl cst imstrument 
will be « Te ti uN 
( iched 

The 
WY 


hier 
test phase ¢ proy 
Department 
Althoug! 
obtainin 


' 
roughoul 


nly 
of the test 
i ipability 


instrumented scientifi itel lite 


International G pi 


Swift Program Again 


Criticized by British 
London—Anothe: 
mittee has blaste 
militar urcraft 
mccntrating 
ne Swift 


Committe 


governiment 


Britain 


™ nad , 
ing t ibout §] 


largcly abortive 
roborated on carl 
Hou f Common clk Committ 
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TALK ABOUT MINIATURIZATION! 


...Giannini has really hatched one this time. 


almost spaceless...almost weightless 


THE “ONE CUBIC INCH" PRESSURE TRANSOUCER 
so small] that 93 instruments won't quite cover thi 
ad — packs king-sized performance in its 1”/side case 
Developed for the Vanguard Earth Satellite, thi 
potentiometer output transducer provides a high level 4 
output proportional! to absolute, differential or gage cTTeTililiil 
pressures to 50 psi. Resolution is better than 300 wires 
(0.33%) and weight. is less than 3 oz 
For full details, please write for Data Sheet CHICAGO, ILL, 8 South Michigan Ave 
WEW YORE 1. N.Y, Empire State Bidg 
No, 451218, the “Cubie-Inch” Preanure PASADENA, CALIF. 918 East Green St 


G. M. GIANNINI & CO., INC. + 918 EAST GREEN STREET « PASADENA, CALIFORNIA 





—~|—FLY WEATHER-WISE—— 2== 


These weather items prepared in consultation with the United States Weather Bureau 


; YA cae 


RIDGE | 


A clear 
clear / 


. 
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; TROUGH | pe 


| Whunderstorms 
yy 


CIRCULATION PATTERNS 


at lower levels, often causing prolonged periods of fair 


Clockwise circulation of air around High Pressure areas 
and counter clo« h wise flow around I ows in the northern 
hemisphere are well known to most pilots. However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 


upper air analysis 


Warm Highs 


temperatures generally warmer than Standard Atmos 


Extend to levels above 10,000 ft. with 


phere, As this type of High extends farther aloft, it 
often assumes an elliptical shape with major axis lying 
N/S to form a Ridge. This Ridge normally moves very 
slowly, blocking eastward movement of weather systems 


or rainy weather in adjacent areas. Weather in warm 


Highs is usually dry, fair and often hazy 


Cold Lows 


generally colder than Standard Atmosphere. Their nor- 


Extend to high levels with temperatures 


mal eastward movement slows until sometimes the cen- 
ter aloft becomes stationary or even retrogrades west- 
ward. This is called a Cold Low because of concentration 
of cold temperatures near the center. V-shaped eclonga- 
tion of these Lows toward the south is referred to as a 
Trough and marks region of wind shift and possible 


clear ait turbulence 


rorecast: Top Flight Performance with 
Mobilgas Aircraft and Mobiljet fuels! 


For piston engines: Mobilgas Aircraft helps assure availability 


of full power from takeoff to landing 


For jet engines: Mobiljet fuels available for wide extremes in 


flight temperature conditions, Free flow assured under all con- 


ditions. Excellent thermal stability 


Leader in 
lubrication 
for 91 years 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PRTROLEUM CORP., MOBIL OVERSEAS OfL CO., INC 
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Missile Hangar 


Missile inspection hangar is under construc 
ballistic 


This $24 million building 


tion for Army missile 
Huntsville, Ala 
is one of seven projects on which the 
Ballistic Missile Agency says it is spending 
SIS million. Mere 


bled and checked out prior to shipment 


program at 
Army 
missiles will be assem 


\nother $24 million worth of equipment 
will be used for the checkout. Among the 
other additions in the works at Huntsville is 
the re-housing of the computing units to 
plot in 5-10 minutes free-flight trajectories 
that would take 35-40 man-vears with a desk 
ABMA explains that this build 


ing program is 


calculator. 
an attempt to “properly” 
house the ballistic missile development team 
which has been using inefhicient made-over 


warehouses and factory buildings. 
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Edo Loran installed in Boeing Suatocruiser. Command control 


right of nose 


EDO LORAN 


Proved in Trans-Atlantic Service 


Edo Airborne Loran has been shuttling back and forth across the Aclanti« 
for the past six weeks giving completely satisfactory service, and precise 
Okay” to very high 


on left, display to steering wheel for pilot operator 


navigation information. Pilot reports range from 
enthusiasm. 

Edo, with its compact design and extreme low weight, puts Loran in 
the cockpit, gives the pilot directly-read line of position information as 
simple to use as any other pilot-operated radio navigation device 

Many major trans-oceanic carriers, convinced of Loran’'s time-proven 
accuracy and concerned by the complexity and weight of new proposed 
systems, have indicated that the lightweight Edo Loran admirably meets 
their long range navigation requirements. Edo Loran is already being 
designed into the instrument panels of the Boeing 707 and Douglas DC-8 
jet transports, 

COMPACT CONTROL 
uni? measures 4Ve" high, 
5%” wide, 4Ve" deep 

for cockpit installation 
Total weight is 29 pounds 
Fer full information 

send for brochure 


tly — 


Tiidyywall 


COLLEGE POINT, NEW YORK 
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INE WW HIGHER TORQUE 
MULTI-FUNCTION SYNCHROS 
SURPASS MIL ACCURACIES 


Higher Torque * Higher Accuracy * Multi-function Versatility 


° Higher Torque Gradient — 


Systems engineers can now gain simplicity and better per- 
formance in torque synchro systems by using new syn- 
chros developed by Norden-Ketay for the Bureau of 
Ordnance. The unique design reduces error by approxi- 
mately one-half while increasing torque 2 to 3 times in 
comparison with standard Mil synchros. By performing 
interchangeably as Torque Transmitters and Receivers, 
these synchros offer the further advantage of systems 
simplification. This new development by Norden-Ketay 
extends the capabilities of the systems designer to 
advance beyond previous limits of performance. 


Sales Offices; STAMFORD, CONN 
CHICAGO, ILL. ¢ LOS ANGELES, CAL 
WASHINGTON, D.C. ¢ DAYTON, OHIO 


2 to 3 times previous mil spec values. 


¢ Higher Electrical Accuracy — 
Size 15: +6’ compared with + 12’ (Mil) 
Size 18: +5’ compared with +8’ (Mil) 

e Multi-function Versatility — 
Torque and Accuracy values excel Mil torque 
transmitters and receivers. These synchros can be 
used interchangeably in both functions with im- 
proved system performance. 


e Greater Dynamic Accuracy — 


Higher torque provides receiver error of + 1.0° 
max. throughout the life of the unit. 


For full data and application engineering on these new multi-function synchros, write to 
Norden-Ketay Corporation, Precision Components Division, Commack, Long Island, N.Y 


FUNCTION 


UNITS 


NEW MULTI 
FUNCTION 
SYNCHROS 


STANDARD MiL 
SYNCHKO 


NEW MULTI- 
FUNCTION 
SYNCHROS 


STANDARD MIL 
SYNCHRO 





NORDEN.KETAY TYPE 


105C2E1 


105C2A3 


108C2C2 


108C281 





SIZE 


15 


15 


18 





STATOR 


Number of Phases } ROTOR 


3 
! 


3 
! 


3 
! 


3 
1 





EXCITATION PHASE 





FREQUENCY 


cps 





VOLTAGE RATING 


volts 





Maximum Input [ po om ted 


amps 
watts 





INPUT IMPEDANCE 


ohms 





FRICTION TORQUE AT 20°C MAX 


orm 





ELECTRICAL ERROR, MAXIMUM 


minutes 





RECEIVER ERROR, MAXIMUM 


degrees 





TORQUE GRADIENT, MINIMUM 


or-in/deg 


0.10 





DAMPING TIME, MAX. (179 


seconds 


2.5 


2.0 





OPERATING TEMP. RANGE 


Cc 


+-55°C (Available on special order to 125°C and 200°C) 





WEIGHT 


or 


7.2 


64 


10.0 





MIL DESIGNATION 








15TR4b 





15TR4a 





18TR4b 








“Although these synchros are rate 


id at 400 cps, they are available to your order to operate at any frequency from 400 cps to 10,000 cps 


Data at extremes of temperature available upon request 
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How the Maser Operates: Part I 





Maser’s Potential Rests on Further Work 


By Dr. Richard W. Damon 


Increasing pace of research in atomu 


i 


mpliher purred by their potentialit 


© improving radar ommunicatior 


dl ountermeasure equipment per 


formance, has already produced a va 


riety of techniqu ind experimental 

The crsions were illed 
Niaser Ne use the operated on the 
pI ciple of Microwave Amplification 
| Stimulated Emission of Radiation 
Although mor op rate 
on slightly different principles, the 
Maser 1 though 


perhap better 


recent device 
term 
ometimes applied 
itom umplifier is a 


ceneric term 


Low Noise Level 
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hare 1 Common 


devices and techniques 
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low noise level compared with existing 
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cous medium, present 
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umplifier 


microwave 
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cmphasis 1s on 
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ul ed 1 Pa 
materia 
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itomn 
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ubsequent CXx- 
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1 paramag 
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olid that use 
eth ilt such cerium cthyl sulfate 
or copper ‘Tutton salt Phe name | 
derived from the fact that it 
based on the use of two energ 
f the spinning electrons, which behav 
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Ih explain hv the two-level Maser 


gyrotron Or vcrsi 


tate device 


ope! ition 


metimes ¢ dada 


‘ n 
I he paramagn T\ tal 
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Coie 
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the 
The gyro-magnets would 
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ease their internal energ’ 
iccomplish this would 


' 
' 
reverse the polarity ot tead\ 


nagnetic field 


AVIATION WEEK, August 26, 1957 


FORWARD SCATTER communications will be one of the first apy lic 


low noise characteristic of atomic amplifiers 


itions of the extremely 
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ONE TYPE of ferromagnetic amplifier is shown schematically (left). Size of the 


pictured was developed at Bell Telephone Laboratories 


high rate i 


i powel ind there ar 
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more 
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for example, called adia 
c, mtrodu 1 second 
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iveguice 
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therefore 
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If the fi 
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field 
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inversion technique 
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Operating properti of the two-level 
Maser in pulsed-circuit applications can 
quite iccuratel from 
properties of the par 
bollowin irc some of 
haracteristi 

© Operating frequency ranges from 100 
100.000 rm 
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he predicted 
known imagncth 
material used 
the significant operating 
ibout tunable by 
trength of 
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field 

® Relaxation which 


maximum pulse rate, rang 
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ind its temperature 


] 
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hence are severely limited in power out 
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ond 
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material 


ture Gain-bandwidth product is « 
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Three Level Maser 


Using the previous mechanical an 
ilogyv, the three-level Mase operation 
explained on the basis of tw 
inter-coupled gyro-magnets instead of 
the one involved in two-level Maser »p 
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ergy is continuously fed into on 
two coupled gvro-magnet Thi 
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1th hit 
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The skies are full 
of J-M Clipper Se 


Protecting bearings in many 
types of aviation mechanisms 


Johns-Manville’s precision-moulded Clipper Oil 
Seals retain lubricant and exclude dirt. These seals 
have a dense asbestos-compound heel and a soft 
flexible lip concentrically moulded into one unit. 
This unique construction provides maximum seal- 
ability, low torque, easy installation, long life and 


wide adaptability. Some of their applications include: 


In Actuators—In the worm gear drive 
of hydraulic actuators, Clipper Seals 
prevent oil leakage at shaft speeds of 0 
to 9000 RPM, pressures of 0 to 20 psi 
and temperatures of -60 F to 250 F 

with a maximum seal drag of 4 
oz. Sketch shows seals used in tandem 
with specially developed metal 
adapter ring. Here, Clipper Seals 
replaced a far more costly seal, 
maintained high performance. 


In Constant Speed Propellers 

Used on the blade retaining 

nut of constant speed propellers, 

J-M Clipper Seals maintain a 

tight seal against the 400 psi 

pressure created by the propeller’s 

velocity. Clipper Seals’ light shaft 

drag permits rapid pitch changes. 

Clipper Seals have also provided 

outstandirz service in tests by major 

airlines in accessory drive gear trains. 


In Crankshaft Assemblies 
Johns-Manville developed a special 
split seal to permit use of an economical 
flange-type crankshaft in a popular 
engine used in small planes. 


In Bearing Mechanisms~— High 
sealability and low friction at high shaft 
speeds make Clipper Seals particularly 
suitable for clutch and transmission 
bearing mechanisms in helicopter rotors, 


If you have an oil seal problem, Johns- 
Manville will be glad to help you solve it. For 
engineering help and free 28-page illustrated 
brochure PK-71A, write Johns-Manville, 

Box 14, New York 16, N. Y. In Canada, 

Port Credit, Ontario. 








RUGGED OPERATOR — Unloading a jeep in rough ter- 
rain, thie Marine Corps Sikorsky S-56 shows its useful- 
ness under field conditions during Fleet Introduction 
flights at Quantico. The Marine Corps has organized its 


AROUND THE 


THE OLD AND THE NEW— One of the last of the Army's 
mules and its rider from the 35th QM Co. (Pack) meets 
a Sikorsky S-58 (Army H-34) bringing in rations during 
maneuvers near Camp Hale, Colo. The Army has 
announced deactivation of mule-equipped units and the 
creation of new helicopter companies. 


94 


first S-56 squadron, HMR (M)-461, at New River, N. C 


The big, twin-engined S-56, which can carry 26 men 


and their gear, is flown as the HR2S-1 by the Marine 
Corps and as the H-37 by the Army. 


WORLD WITH 
SIKORSKY HELICOPTERS 


MATERNITY MISSION— Racing the stork, a U. S. Air 
Force Sikorsky H-19 based at Prestwick, Scotland, flew 
a critically ill expectant mother from the isolated Isle of 
Arran across the Firth of Clyde to a hospital normally 
eight hours away by boat. The mother recovered; the 
baby girl weighed 84 pounds. 








HELICOPTER H/STORY 


FIRST MERCY MISSION 


On January 3, 1944, a U. S. Coast Guard 
Sikorsky R-4 piloted by Comdr. F. A. Erick 
son flew from Manhattan to Sandy Hook 
with two cases of blood plasma for survivors 
of a destroyer explosion. The R-4 made the 
flight in 14 minutes when other aircraft were 
grounded by weather and a boat would have 
taken an hour, The plasma was immediately 
administered to burn and shock victims. This 
was the first of the many thousands of heli 


copter mercy missions 








TO DOWNTOWN CHICAGO Sikorsky heli opters flown by 
Chicago Helicopter Airways are now operating on convenient 
frequent schedules connecting Midway Airport, O’ Hare Inter 
national Airport, and Meigs Field, adjacent to the Chicago 
Loop. New 12-passenger Sikorsky S-58s are joining the fleet 
of S-55s already in service in Chicago. Sikorsky helicopters 
are also standard in scheduled helicopter passenger service in 
New York and Los Angeles, and in Europe 


So 
Ww 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 


One of the Divisions of United Aircraft Corporation 
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Ferromagnetic Amplifier 
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Because ‘‘factory new” is your guarantee that the parts 


have been made by the original manufacturer .. . that they 


came from a current production line. . 


.and conform to 


the current specifications for that item. It is the same 


difference between a bargain basement dress and one of 


those Paris creations your wife dreams about 


Airwork stocks factory new spare parts (almost two million 
dollars worth) at Millville, New Jersey and at 5 branch 
offices. Look in the yellow pages for the phone number of 


the one nearest you. 


coerorRmation 
witle New 


Airwork 


BRANCHES IN 
NEWARK 
WASHINGTON - 


* ATLANTA + MIAMI 
CLEVELAND 
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ingle, the gyro-magnet becomes stuck 


critical 


and if the radio frequency power level 
is increased further the extra 


fails to budge the gyro-magnet from its 
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**PAPA’’ The Martin Matador TM61-B is the fourth generatior 


vith the Air 


of the first operational tactical missile in serv 


interchangeability of parts —the performance, operability and ad 


ir missile arsenal. Today, this important weapon is one of five 


in ¢ 


guided missiles that are under development or in production for the Arm y and the 


Martin Matador, papa of them all, that launched the new age of missiles in America 


V8 £4 FET & Fa 
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ACTUAL SIZE 


Compact, rugged RADIATION, INC. 
airborne telemetering transmitter features 
EIMAC ceramic 4CX300A tetrode 


Less than 1% amplitude modulation caused by mechanical 


excitation is noted at 100G, 6 milliseconds shocks or at 
20G's vibration from 20-2000 cps in the new rugged 
Radiation, Ine 
through the 215-245 


the same outstanding dependability as at sea level. The 


50w telemetering transmitter. it is tunable 


me range to 70,000 feet altitude with 


amplifier is a space-miser, too, as illustrated in its actual 


size photo above 


To meet these environmental, electrical and physical spec 


fications, exacting Radiation, Inc., engineers selected the 


Eimac 4CX300A ceramic power tetrode for the final am- 
plifier. This 300 watt tube conservatively generates the 
RF output of the Model A-3052-1] amplifier with only 2 watts 


driving power 


The 4CX300A offers the advantages of dependability and 
performance inherent in the extensive Eimac ceramic trans- 


mitting and receiving tube family 


EITEL-McCULLOUGH, INC. 


Ss A WN B68 R VU N O 


CAUCtItPEGORWN I 


Ecmac Fase with ceramic tubes that can take it 


MAXIMUM RATINGS 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 


12 max. watts 








Uniform precession Non-uniform modes 











DISTRIBUTION of magnetization in a ferromagnetic crystal. Precession is usually uniform 
but non-uniform modes can also exist. Two typical non-uniform modes are shown at right. 


h a waveguide to a ferromagnetic mounted in a straight iveguide, O1 
tal mounted i cavity. Ad.c. mag- with only milliwatts in a cavit 
field at ri ingles to the wave- Operating temperature xtend up to 
ind with field strength sufhcient several hundred degrees centigrade and 
iusSe gVrO-N ict resonance at the down to the lowest temperature attain 
ng frequency is also used, as with abk Most important, the « ib] 
paramagnety Maser Maser property of low noise hieved 
Ihe cavitv is designed to be resonant in the ferromagnetic amplifier. When 
it two frequené 1 | ind F., one of operated it room temperature the 
vhich corre pond to the frequency of figure is about 3 db., but it drops to 
the mput signal to be amplified. The only 0.06 db. when cooled to 4K 
um of F, and F, equals the driving Mid-frequency for amplification is de 
ource frequency | One of the cavits termined by the strength of the applied 
node must have a radio frequency d field, like the paramagneti Mas 
held component ilong the d.« field ind can range from ipproximate ly iy 
the other cavity mode must have a_ me. to 100,000 mc. Bandwidth vari 
mponent at right angles to the first from about | m to as much as several 
Ihe radio frequency field aligned hundred megacvycies. Amount of driving 
vith the d.c. field modulates the latter power required goes up as bandwidth in for complete 
large testing of 


driving the gyro-magnets in and out of | creases and may become rather 
csonance Non line il effect produce the wider bundwidth dev ce . 
aircraft components 


ideband energ' it | (equal to | it is always |e than for a 
minus F,) which overcomes cavity loss¢ three-level (CW) paramagnetic amp Write for book: 


it Ff, and produces amplification (nega- fier 


“How Aetco can help you.” 
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Vhus, when an input signal , Larger Gain 
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Sok’ We iemaeis Giamsiianaies | seekk Winlidlion au ik ueiedr dudibet | AIRCRAFT EQUIPMENT 
n output signal at frequency determined | ‘TESTING COMPANY 


meebarmeAainsen: wk Atay pe 1806-12 FLEET STREET 
Room Temperature Operation ne ® aed pest BALTIMORE 31, MD. 


of the 1 t significant feature non-linearit WASHINGTON, D. C. OFFICE 
, , FRED ISRAEL 
I na ! umplifier ! it ( vidt im ig | i 500 Walker Bidg, 734 15th St, NW 
] j EXecutive 3-599! 
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n tem pe rature with only about one 
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ou Se, ee a Le el wes 


FROM SPECS TO PROTOTYPES---FAST 


1. GEAR REDUCED MOTORS 4. CENTRIFUGAL BLOWERS 


Globe Industries makes to special order 
6 basic AC and DC motors basic gear Many standard models with typical air 


all of the miniature motorized devices 
types with 112 odd and even ratios. as delivery of 22 cfm. at 1” back pressure 


shown on this page. But so do a lot of 
is SC. Inventoried parts for 


well as various brake lutches, shafts, Unit above 


other companies. The difference les in governors, windings and mountings SC motors can be combined in 10° dif 


your design freedom Above unit powered by SS motor. inven ferent ways 


At Globe you can set the specs and toried parts for SS motors can be com 
get prototypes in a few weeks. Our bined in 6x10" different ways 
special order department builds these 2. RATE GYROS 


under the direction of the engineering 5-10 cps 
adjustable damping and control contacts 


5. AXIAL BLOWERS 


Many standard models with typical air 
is natural frequency. Provides 
delivery to 58 cfm. in above configura 
tion and over 300 cfm. with open axial 
withstands 60Gs for ] milliseconds 

by MC 


department. And production orders are 
elivered in a few months because Globe San. Ahove unt sowered 
deliv repeatedly. Above unit powered by MM f ve u po 


motor 
maintains enormous inventories around motor. inventoried parts for MM motors inventoried parts for MC motors can be 
combined in 12x10* different ways 
which most custom designs are based can be combined in 10"* different ways 
Globe's broad base of standard parts 
: : , ; pe 3. TIMERS 
has helped earn a reputation for earliest AC er OC epereted timing equates te 6. ACTUATORS 
prototype delivery, fast production, rea order, from a few seconds to many min 3 standard models around which custom 


and utes, adjustable or mn sdjustable, multi units are designed with intermittent 


sonable price, aircraft standards 


ple switching actions n be powered torques up to 2500 oz. in. Above unit 


repeat business quality. Parts for your 
by any moto as . I Invento powered by FC motor. inventoried parts 


servo, timing, control, power, or air mov sta waste ilies aati ie lain gor FC motors cen be combined in 10° 
ing systems may be in Globe's inventory bined in 8x10" different ways different ways. 
now. MIL specs and special develop 
ment (including temperatures to + 500° 
F.) are routine at Globe Industries 
Catalog sent to qualified firms; please 
request it on your letterhead. Inquire 
now about products which interest you. 
Get a Globe proposal on your next design. 


GLOBE INDUSTRIES, INC. 
Dayton 4, Ohio ¢ Phone: HEmiock 3741 
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R.W.F. 


(Big Bob) Schmidt, Manager, Tucson Airport Authority 


There’s a team in Tueson 


worth knowing about! 


Big Bob Schmidt and Shell, 

working together at Tucson, Arizona, 
Airport have increased aviation 

fuel sales fivefold since 1948! 


Seems everything’s big at the Tucson 
Airport—Big Bob, big sales . . . and big 
plans that are underway to extend the 
12,000-foet runway to 15,000 feet, making 
it the longest in the world! 


“One of the things that attracted us to 
Shell,”’ says Bob, “‘was the company’s repu- 
tation for helping dealers grow. We knew 
there must be good reasons for it. We soon 
found out. Giving engineering and other 
specialized assistance to help dealers build 
for the future is one secret of Shell’s posi- 
tion as an aviation supplier. 

“For example, when we needed more bulk 
space, Shell engineers designed and super- 
vised the construction of storage facilities. 








What’s more, Shell’s technical representa- 
tive is always here when we need him, 
making our job of keeping our customers 
satisfied a lot easier.”’ 

And at Tucson, customers are satisfied. 
Pilots know that a Tucson stopover means 
a lot more than sunny weather. Big Bob 
gets them in and out again—fast! He de- 
livers the kind of service they need for 
on-schedule take-offs every time. 

Responsibilities fall on Bob Schmidt when 
he’s away from the airport too. Bob is 
president of the National Foundation for 
Asthmatic Children, president of the Amer- 
ican Association of Airport Executives, a 
director of the Tucson Metropolitan YMCA, 
and chairman of the Y’s Southside Branch. 


Shell is constantly on the watch for men 


who can build careers to match that of 


Bob Schmidt. 


Big Bob and Shell representative ““Nebby’’ Nebeker 
stand near bulk storage tanks discussing plans for 
still further expansion of airport facilities. 


ua 
«tl Grom 
Corporate plane {axies past control tower on way to 
spacious parking ramps. New operations’ building 


and ten-story tower are under construction 


Speedy turnabout service is provided for huge air 
liners landing at Tucson. Efficiency results in on-t 


take-offs 


It pays to be a Shell Aviation Dealer 


—and the Shell office nearest you will be glad to show you why 





96,000 FEET WITH | 


OXYGEN ON GUARD 


RECORD BALLOON ASCEN 
JUNE 2, 1957 


Pilot inside capsule, with 
Firewel oxygen equipment 


been sha 
Most 


whi h ama 


Aeronautical Division 


THE FIREWEL COMPANY, INC. 


3685 Broadway, Buftalo 25, N.Y. 


AIRCRAFT REGULATING CONTROLS © OXYGEN BREATHING EQUIPMENT 
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THE VITAL DIFFERENCE 


Flight-proved high temperature 





FLUOROFLEX-T hose assemblies 


flight now 
this high temperature 


hose ... the best 


Two years of 
back of 
3000 psi hydraulix 
proof of reliability 

This achievement 
that the Fluoroflex-T 
does make a vital difference . 


exper lence 


tand 


hose reaffirm 


patented tube 


afford 
ing corrosion-proof plumbing of high 


t integrity. The lines have solved the 


fatigue problems met in many high 


temperature high pressure applica 


tions. Their Resistoflex-designed fit 


tings locked tight to hose give complete 


% Fiuoroflex i 


against blo. 
one itior 
e assemblies are the fir 


Wright 


high temperature 


Field high pre ire 


nose test 


pa the 


VITAL FACTS ABOUT FLUOROFLEX-T 


All Fluoroflex-T hose 
Teflon 


material It 


powder which only a raw 
that com 
the fabri 
Teflon 


product 


3 a known fact 
ingredients and 
used 


properties in the en 


pounding 


cating technique with 


can vary 


@ Resisiofiex trademark Teflon 46 @ DuPont 


; ‘ 


start with 


7 
FPL. VOROPLEX-T: 
Aviation's most 
advanced hose 


The Original 
flucrocarbon hose 


Patented tube compound 
Greater flex life 
Superior impulse life 


Leakproof, biowoff-proof 
fittings 


thatantially Therefore the 
tor integrity and experience i 
iser'’s best a irance of perforn 


and reliabilit 
of research and ts 


Many 


into the 


year 
went ( pment 
unique and patented F luoroflex 
rhe 
ze anew the 
Resistoflex 


Long te 


were ess 


S000 psi hose assemblic 


ment 


trademark 


Originators of high temperature fluorocarbon hose assemblies 


CORPORATION 


Roseland, New Jersey - Western Plant: Burbank, Calif. « Southwestern Plant: Dallas, Tex. 
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Admiral. develops airborne ECM 


LOOK 10 Admiral For 
@ RESEARCH 
@ DEVELOPMENT 
© PRODUCTION 
IN THE FIELOS OF 


You can't count on hooting down a 
yuided missile. The only effective defense 
against it i ome form of Electronix 
Counter Measure devices that deceive 
or destroy enemy missiles short of their 
target 

Admiral has taken the lead in further- 
ing the high priority progrartn to develop 
ECM. Advanced ECM deve lopments now 
in progre it Admiral will serve many 
defense purpose Resulting equipment 
will be carried by aircraft for protection 
in hostile territory. At ground installa 


ENGINEERS. The 
tion KEKCM will confuse enemy mussiles aaah nee 


Prquirix ire invited regarding 


ral ipabilitse n ECM and othe! 
Rese Ad 


Ci go 47 


of military electronu 


Admiral. 


CHICAGO 47, ILLINOIS 


GOVERNMENT LABORATORIES DIVISION 








Expansions, Changes 


In Avionics Industry 
Reltron Corp., Newton, Mass., is the 


name of a new formed for the 
temperature sub 
miniature lcature of the Reltron 
line of rela wccording to company 
president Robert Wadman, will be the 
bility to operate reliably at 
tures to 2504 
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NEW 
KLIXON C9178 
Rotary Hermetic Switch 


Gives you environment-free 
Precision Switching 


The new KLIXON C9178 rotary her 
metic switch is designed for such preci 
sion applications as aircraft landing 
gear controls, guided missile launchers 
radar equipment, engine controls and 
industrial equipment 


A double-pole, double-throw rotary as 
sembly, the C9178, has two MS24456 
Type hermetically sealed switches en 
closed in a gteel withstand 
heavy impact and compression loads 


The model illustrated has 360° con 
tinuous rotation and is designed for 
positive drive in both clockwise and 
counter-clockwise directions. Other 
units are available with limited rota 
tion and/or spring return. All models 
can be provided with connectors, 
potted leads and actuator arms de 
signed to your particular specifications 


Technical data sheets on the C9178 and 
many other types of hermetic and sen 
sitive switches are available. Write for 
PRSW Catalog 


METALS & CONTROLS 


Spe neer Thermostat Division 


, 


L 


FEATURES 


of the 


Coe178 include: 


Completely Environment 
free bas« 
metal-to-metal 
seals 
Simultaneity Within 1% 
of rotator 


switches hove 


glass-to-metal 


Excellent Shock and Vibra- 


tion Resistance 


Gs minimum 


G's, 0-500 cps, per Procedure | 


MIL-E-5272A 
High Current Capacity ! 


shock 50 
vibration of 40 


) 


amperes resistive, 30 volts DC, 


115 volts AC 
Minimum Size 


measures | 29/32 « 1 15/32 
x 11/32 


envelope 


immunity of Ambient Tem- 


can be used in on 


65 F to +275 F 


perature 


bients from 


CORPORATION 


2809 Forest Street. Attleboro. Ma 
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Six of the Lockheed models now in flight test: T2V-1 jet trainer, WV-2 radar search plane, F-104 jet fighter, 1649 Starliner commercial transport, W2V-1 radar search 


plane, P2V.7 Neptune patrol! bomber 


Flight Test Engineering - the dynamic field for engineers 


A statement by R.L. Thoren, Chief Flight Test Engineer, California Division, Lockheed Aircraft Corporation 


The technology of flight test engineering requires an engineer of 
special ability and aptitude 

There are always a large number of aircraft demanding the 
ingenuity of professional flight test engineers in a company as 
diversified as Lockheed. At present there are 30 aircraft — 12 
different models — on hand for extensive flight test engineering 
In addition, the Electra program, small jet transports and other 
significant projects will soon swell our schedule 

A major flight test effort such as this calls for an engineer who is 
flexible, able to cope with changing assignments that vary widely 


in complexity and approach. He must be able to engineer on his 


Architect's drawing of Lockheed's new Burbank flight test engineering and 
experimental center. it is scheduled for occupancy September, 1957 


jennrye 


ell, ibe 
eet | til 
me * Bo ea 


~~ 


feet; the desk-bound man is out-of-place in as dynamic a field as 
flight test. Moreover, he must possess ability in breadth. He is no 
specialist in a single phase of engineering. His assignments cover 
the entire aircraft. And as flight testing begins in preliminary 
design under our philosophy of engineering, he participates 
actively in design and development of all Lockheed aircraft from 
that stage through completed testing. Needless to say, a flight test 
background at Lockheed helps qualify an engineer for virtually 
any key engineering position in the company 

Our expansion program has created new positions for Flight Test 
Engineers, Flight Test Analysts and Instrumentation Engineers 
with those attributes. Many of the positions are on a senior level 
and will particularly interest engineers with flight test experience 
I have asked E. W. Des Lauriers, manager of our Placement Staff, 
Dept. 03084, to give your inquiry his fullest attention 


California Division 
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AIRCRAFT CORPORATION 
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These Men Head Reorganized CAA 


Civil Aeronautics Administration next month will complete its first year of operation under the organiza 
tional structure conceived by the late Charles J. Lowen. This reorganization, placing emphasis on trath 


control, was implemented by James T. Pyle, who succeeded Lowen as CAA head 
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new light 
on a cold problem 


by 


I" the land of the midnight sun—or 
anywhere the temperatures drop 
down to — 65°F and stay there—Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes, 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at —65°F was started in 60 
seconds and running clear in 3 minutes. 
his was not an isolated example. The 
Janitrol unit does it repeatedly. 

rhe unit is less than 18 inches long, 
weighs under 16 pounds, heats fuel 
from —65°F to 200°F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth starts. 

Janitrol’s broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex- 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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Washington—Acquisition of 2,476 
| common shar of ‘Trans World 
irlines, In stock by exercise of nght 

Dd The Hughe lool Co., benef 
owner, has been reported by the 
Securit ind Exchange Commission 
Hugh lool Co. total is now 4,952 
84. Other transactions r ported from 
ll to Jul 10 include 
ACF Industries, Ine Acquisition 
' ur J. F. Clark, office nd 
ere Supply Maantec turing foe Ine 
tior f on ommon ! 
9 director 
he i if 
Aeroquip Corp Disposal of 
! bre Ww 
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AT RADAR ANTENNA IN OBSERVATION TOWER overlooking Raytheon's 
Flight Test Facility at Bedford, Mass., engineers work on vital missile projects 
in an informal atmosphere that stimulates creativity 


Advanced work with prime contractor 


Industries 


for Army Hawk and Navy Sparrow Ill 


The caliber of Raytheon engineering is an indication of the qual- 
ity of our staff. Raytheon is the only electronics manufacturer 


with prime contracts involving complete systems responsibility 


for both air-to-air and surface-to-air missiles 


As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 


Imerican Bosch Arma 


Our expanding development has created interesting openings in: 





Manufacturing 


Atlas Corp 


Hendix Aviation Corp 


slifernia Pastern Aviation tne 
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CIRCUIT DESIGN 
ELECTRONICS PACKAGING 
SYSTEMS 

MICROWAVE 

ANTENNA DESIGN 

TUBE APPLICATIONS 


end brie 


on Mi 


SPECIFICATIONS 
TECHNICAL WRITING 
AERODYNAMICS 
STRUCTURES 
MECHANICAL DESIGN 
HEAT TRANSFER 


RAYTHEON MANUFACTURING COMPANY 
Missile Systems Division 
Bedtord, Massachusetts 


Are you the 
ONE MAN IN THREE? 


Excellence in Electronics 





Putting the screws on a tornado 


at 
the most 


The supersonic wind tunnel under construction 


Tullahoma, ‘Tennessee, combines some of 
gigantic construction with some of the most 


electron the of 


precise 


controls in whole history aircraft 


testing 
I'he project simulates conditions of flight in excess 
of 16 miles altitude, from Mach 1.5 to approximately 
Mach 4.5. Some of the statistics of design star 
tling, even in today’s world of wonders 
solid 


are 
The nozzle walls of the tunne! are teel, 100 
16 feet high. To reach any one of 300 master 
yb huge 


feet long 


positions, these plates are moved by screw 
jacks on each with a 
stricted to 8 one-thousandths of an inch in an &-foot 
troke! Each jack “talks back” to 
Master Control, reporting its position is 


made for remote starting and operation by magnetic 


side tolerance for error re 
electronically 


Provision 


tape programming, set up in advance 
I'wo associated companies are doing this job 
Electric Boat divisions 


General Dynamics Boat 


the 
Stromberg-Carlson of 


Electric 
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Corporation 
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TROMBERC-CARLSON 


Generai Offices and Factories at Rochester, W. ¥ 


builders of the atomic-powered submarines, Nautilus, 
Seawolf and Skate—has overall responsibility, will 
supply the jacks and design the servo mechanisms 
Stromberg-Carlson is to create and build the digital 
computer system for the electronic controls 

This 
machinery” 
plex, automated nature 
which General Dynamics divisions offer 


project—-combining heavy, giant-size, accu 
systems of a com 
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with electroni 
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FREE BOOKLET. . . telis abou 


working with “the leaders” on excitin 
advanced projects — | fem. bron 


yh they d IN THESE FIELDS: 


We'd like you to become better acquainted with the 


We're proud of our men and 


setting in which they work, live and ploy Missi 
issiles 
With your permission wed like tt ne ° ‘ - ’ 
booklet describing their activities and y: Applied Mechanics 
nities at the Mechanical Division of . 
Geophysics 
No need to write a letter for your ) uv 
the coupon below. We'll not bother you further Underwater Ordnance 
and of ourse ell send the booklet iv P 
pane altho ™ Electronic Countermeasures 
if, after reading the bocklet, you'd like still more Digital & Analog Computers 
information or see a chance to do big things with instruments & Controls 
the type of company you ve alwoys wonted t be 
with, we'll gladly send you more facts. Or, perhaps Solid State Physics 
we con get together for a personal visit 
Microwaves & Antenna 
a le m hon 
capsules from the Mechanical Division infrared Systems 


“OPPORTUNITY BOOKLET” martial ; 
RECOGNITION We helk , nertial Systems 


apabilities—pay accordingly. Deservir / Systems Analysis & Design 


vance rapidly 


FINANCIAL SECURITY We're the natior yest 
t fied snie We've paid dividend Balloon Systems 


Fairchild Engine & Airplane Corp \ ! TIME FOR FUN - < ‘ ‘ . en Oe Upper Atmosphere Research 

thor f ' | the vear @ , the land of 100 lak Fine Particle Technology 
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SUPPLEMENTARY BENEFITS Production Engineering 
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yy Bay BR -- Rartiing, MECHANICAL DIVISION OF 


Gieneral Electric Coa 


Peter D Burgess, Personne! Director Al 
Mechanical Division General Mills 
1620 Central Avenue Nertheost 
Minneapolis 13, Minnesota 
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informative booklet 
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Bring your tough ones to Zenith 


This giant Rotodome was an engines ring nightmare 
It represented a whole new con ept in Karly Warning Radar 
equipment. Its airfoil shape and great size — 38 feet in diam 
eter —were a radical departure in radome design. It had to 
combine high strength with light weight, so that it could be 
rotated in flight with the radar antenna 

Working in close cooperation with Lockheed’s engineers, 
It met 
every requirement for strength, weight, and electronic con 


we made the Rotodome of resin-bonded glass fiber 


sistency And the entire job was ¢ ompleted de signed, 


in 120 days 
his is the kind of challenge we welcome at Zenith. We've 


learned how to form resin-bonded glass fiber in almost any 


engineered, tooled, fabricated, and delivered 


shape and size...at production-line speed. We can simplify 
designs because structural plastic s often eliminate the need 
for interior bracing. We can usually complete tooling in a 
fraction of the time needed for metal parts—and at lower cost. 

Zenith’s reinforced plastics are the only answer for some 
and a better answer for many. We 
invite you to “bring your tough ones to Zenith” 


structural components 





Zenith Plastics Company 


1600 West 135th Street, Gardena, California &> 


Subsidiary of Minnesota Mining and Manufacturing Company 
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facts about Flexflyte® 


that will help you solve 
your aircraft ducting problems 


What is Flexflyte? 

A lightweight, reinforced ducting 

made of a spring stee! wire helix 

covered with coated fiber glass or 

a cotton fabric and bound with a 

fiber glass cord. 

What are its applications? 
Flexflyte is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems 

How flexible is Flexflyte? 

It will take tight turns at any 

point up to 180° without buck- 

ling. No elbows or fittings are 
required. 

What are its temperature 

ranges? 

From minus 1 20°F. to plus 650 
What about Flexflyte’s 
resistance to abrasion? 

It is highly resistant to abrasion, 

especially when coated with FT- 

506 which has more than 200 

times the abrasion resistance of 

any tubing of its type and weight 


Is it flame resistant? 
Flexflyte has exceptionally high 
flame resistance and will not sup- 
port combustion. 


What pressures will Flexflyte 
handle? 
Internal working pressures up to 
70 psi and external working pres 
sures up to 15 psig, depending 
on type 


What about installation? 
Flexflyte is quickly, easily in- 
stalled around corners and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular or polyhedral 


Can Flexflyte be engineered 
for unusual applications? 
Yes, in many special shapes, fab 
rics, coatings, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, 1s prepared 
to meet any requirement for sili 

cone ducting 


How can | make sure that Flex- 
flyte will solve my problems? 
Write us, outlining your require 
ments. Our engineers will be glad 
to put their experience to work 

for you. Write Dept 


Represented nationally by Aero Engineering Co. and Airsupply 
Ce., and by Associated industries in Seattle, Washington 


Flexible Typing 


CORPORATION 


GUILFORD, CONNECTICUT 


LOS ANGELES 64, CALIFORNIA 
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ANNOUNCING THE NEW LOCKHEED 


HERCULES 


—the 3,500-mile jet age air 
freighter designed to serve the 
transport needs of all 
branches of the U.S. Armed Forces 


The new Hercules C-130B is a logistics ver- 
sion of the performance-proved C-130A 
which has performed impressive feats with 
the Tactical Air Command. 

Powered by four 4050 h.p. Allison T-56 
prop-jet engines, the Hercules can carry 
25,000 pound loads 3,500 miles, at cruise 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 


speeds over 300 knots (or carry 35,000 
pounds for 2500 miles). 

he first jet age aircraft specifically de- 
signed for air freight, the new Hercules has a 
huge rear door and integral loading ramp 
enabling it to swallow whole truckloads at a 
gulp. No other cargo plane in USAF opera- 
tional service can match the Hercules in fast 
loading and unloading —of all types of cargo, 
no matter how big or heavy. 

Among the Feats-of-Hercules is taking off 
from or landing on short runways and im- 
provised fields, fully loaded. Wherever our 
Armed Forces go, the great new Lockheed 
Hercules will get there in a hurry with what- 


ever cargo 1s needed to support operauions. 


LOCKHEED means leadership 
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CAPIT PRESSURIZAT 
AIR CONDITIONIN 


PRESSURE 


ELECTRICAL i » TURBINE 


INLET RETRACTABLE | AT EXCHANGERS 


SCREEN 


Specifications called for a compressor bieed system 
shut-off valve to bieed off air from the cc mpressor 
section to service all 14 pneumatic devices shown on 
diagram. 

The valve had to be capable of operating at high 
pressures; a filter had to be built in so that the air 
from contaminated sources could be used, and 
because of proximity to the engine it hac to function 
in temperatures up to 900°F 

RESULT: this Whittaker Butterfly Shut-off Vaive 
operated by an integral poppet-type solenoid pilot 
assembly. It incorporates a unique actuator that 
extracts pressure from the upstreem port. thus 
eliminating externa! plumbing! 

The unit can be adapted to any tube size and is 
available now. 
































PERFORMANCE SERVICE: Hot air 


TEMPERATURE 
Ambient — 65° to + 326° F 
Fluid 65° te +900" Ff 


OPERATING PRESSURE: 10 PSIG 
(Differential across butterfly, 205 PSIG 


ELECTRICAL POWER: 18-30 volts DC Cont 
Duty Actuating current 65 amps. max 
i“ bo volts and 78° Ff 


LEARAGE: Max. internal ieakege 275 ib 
min. @ 76° F. & 205 PSIG 


WEIGHT: 4.3 ine 


LIME SIZE: 2 inches ican vary for most 
requirements 


SEND THIS COUPON FOR COMPLETE INFORMATION 


WM. R. WHITTAKER CO., LTD DEPT. 356 
915 WN. CITRUS AVE., LOS ANGELES 38. CALIF 


| 
CONTROL SYSTEMS 

Fue! « Hydraulic - Pneumatic 
Los Angeles « Seattle + Wichita 
Indianapolis + Baltimore } 
Hempstead, Long Isiand 
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i a : om rar ae PES 
RYAN X-13 hardware development started in 1949 when under USN funds Ryan engineers used exhaust from Allison J33 turbojet to make 
exploratory studies of various aircraft lift and control methods for VTOL flight. Two eyelid nozzles on a split tailpipe are illustrated 


ibove. Other investigations included compressor air bleed to separate control nozzles, vanes in the jet exhaust and even rocket motors 


How X-13 Developed From Static Test Bed to Aircraft 


IN 1953 Ryan obtained USAF funds to build the X-13 flight test vehicle. Pictures below shows X-13 mounted on tail-sitting “pogo’ 
cradle for vertical testing, both tethered and free. Ryan said that at that time they found the Rolls-Royce Avon turbojet the only availabk 
10,000 Ib. powerplant with a thrust to weight ratio sufficient for their VTOL, Starting May 25, 1956, the X-13 made 3-5 minute flights as 


a tail-sitter. Pilots found they could set the X-13 down within six inches of a mark. Hook-ons to cables were also practiced (right). 
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rail was on May 31 


The first flight minus the guidance 
dded rig nd 


A crock ockpit ‘a 


BY 1950 tie J33 was “flying” up and down between two guidance rails (left) 
1951 and according to Ryan was the world’s first free hovering jet flight by remote control. 


on November 24, 1953 Ryan said they had achieved the first piloted hovering jet flight. 


ind back wa CcCOmH| li hed 


ON NOVEMBER 28. 1956. transition to vertical 
ifter a conventiona! take-off (right biarlier in the program the X-13 had been . 
hecked out for horizontal flight (below) and a roll and yaw damper had been " y 


idde d 





HELICOPTER 


ROTOR DESIGN 
SPECIALISTS 


As leaders in the design, development and production of rotary wing 
aircraft, Kaman offers an unusually fine opportunity to engineers 
experienced in the design and analysis of helicopter rotor components 
and systems. 

Because of the highly important nature of these positions candidates 
should possess a high order of technical ability, sound judgement 
and integrity. 


~ 


> ROTOR DESIGNERS 


Responsible for major phases of helicopter rotor design. 
5 to 8 years experience required in the design of compo- 
nents peculiar to the structures, mechanisms and controls 





ed; ROTOR STRESS ANALYSTS 


Responsible for structural integrity and safety-of-flight of 
lifting and control rotors. 3 to 8 years of experience 
required in the evaluation of structural integrity of fatigue 
loaded structures using all modern stress loading tech- 
niques, analytical and experimental. 


If you qualify, rush your resume to: 


Wm. M. Tynan, Administrative Engineer 
Kaman Aircraft Corporation JV A MM 
71 Old Windsor Road 


Bloomfield, Conn. 











your Lying Auten... 


awe youre, time, 

trouble and oxpense 25th Annual 

at your destination = 
whats ahead 


* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers fe / 
* CAA Information Station Phone Numbers -0—lCU us eet a aa 
* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


THE NATIONAL AUTHORITY on AVIATION FACILITIES 


AIRPORT AND 6 


GET AVIATION’S MOST USEFUL santana iba ites tint 
CROSS-COUNTRY FLYING GUIDE. ens cond mend n + the AIRPORT AND BUSINESS 
LAST YEAR MANY ORDERS WERE — 9 ee 
UNFILLED DUE TO EARLY “SELL 

OUT”. MAIL COUPON NOW! 





for ordnance equipment 


jet engines, aircraft, missiles 


rdgewa Af 


\ y, 


save critical materials . . . 
reduce costly machining . . . 


meet highest quality standards 


Your most critical specifications can be met by Edge 
water Steel Rings—welded or weldless as required by 
the service. Formed accurately by modern methods 
they are close to finish size as rolled. Weldless rings are 
rolled from solid steel blocks, in diameters from 5 to 
145 inches. Welded rings up to 48 inches in diamete! 
are formed from bars extruded or rolled to shape. Both 
types can be made in a great variety of sizes and cross- 
section shapes, as shown below. Being accurate in size 
and cross-section, Edgewater Rings save costly mate 
rial and machining time. 


Edgewater Steel Company 


P.O. Box 478 * Pittsburgh 30, Penna. 


WHO'S WHERE 


(Continued from page 23 





Changes 
Willard D. Walker, chief electronics en 


gineer, Astronautics Division, Convair, di 
vision of General Dynamics Corp., San 
Diego, Calif 
Dexter Rosen, administration department 
manager, Guided Missiles Division, Bell Air 
craft Corp., Buffalo, N. Y 
Brig. Gen. Robert E.. Galer (USMC, ret 
Manager-chgincering programs, lemco Aur 
craft Corp., Dallas, Texas. also: R. L. Lewis, 
manager of contracts and sales-customer de 
signed products, and C. C. Convers, mana 
ger of contracts and sales-lTemco designed 
products 
Kostas J. Boudouris to head newly estab 
lished Denver office of Air France Also 
Mario J. Rondina, manager, newly estab 
lished Seattle, Wash. office 
Col. Ralph J. Watson, administrative and 
engineering liaison representative-W ashing 
ton, D. C. staff, North American Aviation 
Inc., Los Angeles, Calif 
Ralph B. Lightfoot, chief engineer, Si 
korsky Aircraft, division of United Aircraft 
Corp., Bridgeport, Conn. Also: John P, W 
Vest, chief-engineering operations; Edward 
F. Katzenberger, chicf-general design; Ed 
ward Kottsieper, chief-component design 
Miller A. Wachs, chief-component develop 
ment; Walter Gerstenberger, chief-dynamir 
and Harry T. Jensen, chief test engineer 
Sidney G. Rumbold, project engineer-nu 
clear rocket projects, Aerojet-General Corp 
Azusa, Calif 
R. S. Abrams, general manager, and L. J 
Sinnott, general sales manager, Silicones Di 
vision, Union Carbide Corp., New York 
N. Y. Also: H. M. Johnson, Jr., product 
manager-rubber, and J. E. Lorenz, assistant 
Inanager 
Col. Edwinston L. Robbins (USAF, ret 
iles representative, and Blaine K. Stevens 
ile ngineer, Geneva, Switzerland office 
Lockheed Aircraft Corp., Burbank, Calif 
Fred L. Roscoe, commercial domest 
i) manager, Bell Heli opter Corp., Ft 
Worth, Tex 
Jack Long has joined the Customer Rela 
tions staff, assigned to the F-27 propjet and 
M.1S jet transport al progran Fai 
hild Engine and Airplane Corp., Hag 
town, Md 
Dean A. Harvey, directo 
ministration Associated Mi 
Corp., Pomona, Calif 
Barclay M. Lewis 
} off rmingda 
ion, General Motor 
Ind 
Vernon H. Vogel, dir 
ind John W. Gillings 
tro] I ' \ a 
iaw-Fulton ( ntrol 
Henry O'Neil 
Meck Howlett, dir 
\ i i i \ ! Ti | i 
Thomas H. Johnson 
h division, Ravth 
Waltham, Ma 
Paul A. Roush 
/ Pr ud t 1h 
Tubing (¢ 


AVIATION WEEK, August 26, 1957 











ICKER 


... for Vanguard Earth Sails Reeked Vehicle 


Numerous Vickers miniaturized hydraulic airborne components have 





been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 
“packaged” approach to dependable missile hydraulic power is 
the PFM-3906 constant displacement piston type pump shown here 
mounted on an electric motor. The pump has a theoretical delivery 
of 0.84 gpm at 7400 rpm and 1000 psi with a volumetric effi- 
ciency of 95%. The explosion proof motor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm. The complete package weighs 8 lb.... 
1 Ib. for the hydraulic pump and 7 Ib. for the electric motor 

The overall length is less than 10 inches. For further 
information about Vickers miniaturized hydraulic components and 


complete packages, ask for Bulletin A-5216 











|| [_LVANGUARD 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Aero Hydraulics Division *¢ Engineering, Sales and Service Offices: 
ADMINISTRATIVE end ENGINEERING CENTER 
Depertment 1462 + Detroit 32, Michigen 
Aere Hydrewlics Division District Soles and Service Offices + Albertson, Long islend, N.Y 
Arlington. Texas, P.O. Bex 213 
Seattle 4, Washington, 623 8th Ave Seuth 
Washington 5, 0.C., 624-7 Wyatt Bidg 
Additional Service laciities at: Miami Springs, Fle, 641 De Sete Drive 
TELEGRAMS. Vickers WUX Detrow, TELETYPE Y 49 + «= CABLE Videt 
OVERSEAS REPRESENTATIVE, The Sperry Gyroscope Co, Utd. —Great West Rood, Brentlord, Midds 


TORRANCE, CALIFORNIA «+ 3201 Lemite Bevleverd 
? 0. Bex 2003 . Terrence, California 


682 Willis Ave 


6 OeEers fi Ff RA 2 PM 





EMPLOYMENT OPPORTUNITIES 


Engineers: CUSTOMER 


al : 
ant Ori Engineers 
your ; ! — FOR GENERAL ELECTRIC'S 
JET ENGINE DEPARTMENT 
ee re ore & SS oe 


our custoders leading aircratt 
rers n the 


s and missile manufact ; 
t . commerdal and av tary fie 
YOUR JOB WILL BE TO 


@ Furnish support for flight test 


™~ 
GOING UP wi le 2 roams he ca 
with - tee | F ® Interpret and evaluate customer 


test data as applied to engine 


, P pe rformance 
@ Recommend engine des yn changes 
il s A BS degree with two to five years’ 


experience and sound knowledge of 








aircraft or missile flight test or 


ser 


Isn't this, after all, what you ; 
are working toward: pleasant, A # sae wort Sis ab pine a. 
comfortable, wholesome sur- ay, " a catalies Sebiteedaniads at 
roundings for your family .. . ad ys mn 
professional success and recog- 
nition for yourself? 





These benefits, in generous measure, FURTHER IT WILL 
; HELP IF YOU HAVE 

await the select few engineers who 

r ; ff he ” EVALUATION OR DESIGN 
will join the basic sta t e start- - . EXPERIENCE. KNOWLEDGE OF 
ing team” of Sperry Phoenix Com- : ENGINE PERFORMANCE AND 

' GOOD UNDERSTANDING OF 

MARKETING PRINCIPLES 


p 
' 
3 
[ 
' 
' 
4 
i 
q 


pany, a firm that’s going up in the 
business world, This new, important 
division of Sperry Rand Corporation 
is located in sunny Phoenix, Arizona 
a city famed for electronics 
activity as well as superb climate 
and beauty 


HERE'S THE KIND OF WORK YOU'D DO... that over half the combined production of all 
This vigorous new Sperry division offers stimu Sperry Rand divisions goes to the steadily- 
lating work in flight ntrol systems. Engineers growing civilian market 
who join the startin team now will form 

: . me YOUR BONUS: A WONDERFUL PLACE TO LIVE... Many 


an engineering nu is for researct develo : 
ment and applic: of systems and equip in Arizona's tabulous Valley of the Sun, your respons ble 


ment inctu } neor gyroscopics and family w on warm, dry winters 
advanced ¢€ As is traditional with year around ‘ spectacular and pos tions are also 
Sperry te 4 will be welcomed wil varied natural attractions. You'll appreciate the 
ourtesy and cheerful friendiiness of the West open in other 
Schools in growing Phoenix are new, neat P . 
modern (and advanced studies are available t fiel is for me " 
YOUR FINANCIAL OUTLOOK you, too, at nearby colleges). Housing costs are experienced in 
Only highly qualified men can fill these ‘‘start among the nation's lowest. No traff problem 
ing team’ positions, and we're prepared to pay No smog, fog or smoke. Few cities, if any, can mechanical and 
for the best. Starting salaries and opportunities match Phoenix for enjoyable, relaxed family life . t | 

for increases are on a par with the nation's combined with big-city conveniences and j aeronavulica 
highest. Security, too, is assured by the fact tural activities design of gas 


turbine 


be exoected r at progress-minded Sperry 
Phoenix ( 


SEND NO RESUME. SIMPLY RETURN COUPON if you believe you are qualified 
for advanced flight control systems and associated aircraft equipment engineering components, 
return this coupon without delay while these rare ‘‘starting team’’ positions are 
still open. By return mail you will receive an application. Mail the coupon now 
this is an unusual opportunity for you and your family! 


eT TTT eee eee eee Write, in confidence to: 


SPERRY seals seine 
PHOENIX Sperry Phoenix Company @ P. O. Box 2529, Phoenix, Ariz 
COMPANY I'm interested! Piease send me a confidential application 


DIVISION OF SPERRY RAND 
CORPORATION 
ADDRESS 


—— ( ZONE STATE 


PHOENIX, ARIZONA 


Mr A. McGovert 
fessional Placement, Jef Engine Dept 


jing 01 Room A83 © POpier 1-1100 


NAME 


GENERAL@MELECTRIC 


CINCINNATI 15, OHIO 








Ww .97 
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EMPLOYMENT OPPORTUNITIES 


How to put Liings on ideas 


laboratories in the world. 


OU’RE an idea man—as are all creative engineers. 

And like other thoughtful young men, you're eager 
to lend wings to your visions. 
Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field—whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components—or countless other exciting 
and challenging activities. 
Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 


Dept., Goodyear Aircraft Corporation, Akron 15, Ohio 


They re doing big things at GOODFYEAR AIRCRAFT 


The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 





Research 
Engineers 





Marquardt offers 


A Professional Climate 


which encourages original 


and independent research 


Marquardt Aircraft, the leader in 
ramjets—“Powerplant of the Future” 

offers research engineers a veritable spectrum 
of advanced projects; advanced in time, and 
in technological significance. 


In an environment which permits free inquiry, 
Marquardt engineers and scientists investigate 
many aspects of Supersonic propulsion ; 

including ramjet, turbojet and rocket motors and 
Aircraft Nuclear Propulsion. This work is achieving 


a new understanding of the aerodynamic, thermodynamic, 


and chemical behavior of various elements of these 
propulsion systems and their exotic fuels. 


In other areas, such as the broad field of New Products 
Research, Marquardt engineers investigate projects 
reaching far into the future. In keeping with the 
company’s reputation for products which are in the 
forefront of advancing technology, these projects are 
timed for tomorrow. 

Research engineers with creative vision are invited to 
investigate the opportunities at Marquardt. 

Please write Jim Dale, Professional Personnel, 

16551 Saticoy Street, Van Nuys, California, 


marquard dt’ SaiRcRArT yr ce 


VAN NUYS, CALIFORNIA 2 // OGDEN, UTAH 





FIRST IN RAMJETS 








ENGINEERS: EE’s, ME’s - PHYSICISTS... 


What Does it Take to be a 


SYSTEMS 
ENGINEER 


In Ground Radar and Sonar with 


A Leader in Military Electronics? 


Here's what it took our Ground 
Radar and Sonar Engineering 
Department on one of our current 
radars: 


The problems ranged from micro- 
micro-MICRO watts (10°!8 watts) 
to megawatts (106 watts) — from 
DC through 60 cycles to 1300 
megacycles —from near invisible 
grid wires to range calculations in 
the hundreds of miles. There were 
additional problems involving die 
sel engines as well as problems in 
aerodynamics (to deal with an- 
tenna design) 


Obvioualy, Systems Engineers do 
not sudde nly spring into being. 
The vy grou and deve lop 


If you want to learn Systems, or 
are looking for more challenging 
Systems work, WRITE US TODAY. 
You'll be writing to Systems Ex- 
perts; experts who have designed 
and produced radars standing 
guard in the Arctic, the Tropics, 
and aboard the Texas Towers of 
the Atlantic — radars chosen for 
our vital Nike Missile installations. 


Tell us about your training, expe 
rience, job objectives. Expense- 
paid plant interviews including 
prepaid air transportation (if re 
quested) for qualified engineers. 


GENERAL REQUIREMENTS: U. S. Citi 
zenship. One to five years’ experi 
ence. EE, ME, Physics, Math de- 
gree. A desire for technically 
demanding and stimulating work. 


Location: Vacationiand of Upper 
New York State 


Write in complete confidence to: 


-5860— Aviation Week 
ID «+ Box 1 N.Y ‘ Y 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


’ mls b T ’ 
KLECTRONIC 
.ESEARCH 
RESEARC 
. . 
is our business 
We are permanently dedicated to RESEARCH and DEVELOP 
MENT in every conceivable field of ELECTRONICS 
GM's long-standing policy of decentralization creates unlimited 
opportunities for qualified Electrical, Mechanical Engineers and 


Engineering Technicians 


AC The Electronics Division 


(Digital end Aneleg) GUIDANCE 


GYRO- 
SCOPES 





New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivabl living and cultural advantage plu small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence—and you will hear 
from us by return mail, 


For Employment Application — Mr. Cecil E. Sundeen, Supervisor of Technical Employment . 


a_i = 
AC THE ELECTRONICS DIVISION a 
GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 





& TOMORROW is all in a day’s work for 


GUIDANCE SYSTEM 
ENGINEERS at RCA Meni 


RCA’s Airborne Systems Laboratory —already on tomorrow’s frontiers 
in far advanced fields—is growing fast. Its expanding programs call for 
engineers in preliminary design and evaluation of guidance and fire con- 
trol systems for defense missiles and aircraft. Overall understanding of 
the field is necessary, plus specialized experience in one_or more of 
the following 


© Guidance and Fire Control @ Dynamics 
Techniques ®@ Instrumentation 
@ Kinematics of Airborne Tactics ¢ Statistical Aspects of Guidance 


The Laboratory’s location near Boston offers engineers and their 
families all the rich cultural, educational.and recreational associations 
inherent in this desirable area. Excellent salaries and benefits, of course. 


If you qualify, we invite you to send your resume to: 


Mr. D. C, Wile, Airborne Systems Laboratory 
Radio Corporation of America, Dept. U.4H 
225 Crescent Street 

Waltham 54, Massachusetts 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 











Exceptional coreer opportunities are 
available at 


LOCKHEED’S 


GEORGIA DIVISION 
FOR 


AIRBORNE ELECTRONIC 
SYSTEMS DEVELOPMENT 
SPECIALISTS 


Three experienced Electronic Engineers are 
needed immediately as follows 


“RADAR PHOTOGRAMETRIC SPECIALIST 
To evaluate radar mapping systems and to 
establish parameters to meet overall re 
quirements for radar mapping systems 


“ELECTRONIC SYSTEMS ENGINEER 
Mosters Degree in Electronics and strong 
background in Mathematics required. To 
evaluate electronic systems, coordinate com 
puter operations between Electronic Sys 
tems Division and Mathematical Analysis 
Department, and monitor electronic systems 
on an active electronic reconnaissance pro 


gram 


“ELECTRONIC RECONNAISSANCE 
SYSTEMS ENGINEER 
To evaluate airborne electronic reconnais 
sance systems in an active program and 
establish porameters to meet mission re 
quirements 
Please send complete resume to 


RICHARD P. GREEN 
Professional Engineering Personne! 


LOCKHEED AIRCRAFT CORPORATION 
834 W. Peachtree Street, NW 
Atlanta 8, Georgic 








DESIGN 
MECHANICAL 











Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program 


INER I IAL AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 


GI JIDANCE able evenings University of Wisconsin, 
SYSTEM Milwaukee 
PR¢ GRAM GM's aggressive position in the field of men- 


ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 


Vibration and Stress Analysis for each Engineer hired 
Mechanical Design Milwaukee offers ideal family living in a pro 
gressive neighborly community in Southern 


Electronics Package Des'gn W isconsin 


Electronics Package Cooling yy For personal confidential interview in your 
locale send full facts about self to 


Mr. Cecil E. Sundeen, 
Supervisor of Salaried Personne! 


THE ELECTRONICS DIVISION 


Graduate Inquiries GENERAL MOTORS CORP. 


Recent EE, ME 


Also Invited 
Milwaukee 2, Wis 





AIRCRAFT 
STANDARDS 
ENGINEERS 


Engineers to do aircraft, helicopter, and 
missile standards work required. Inves 
tigation of designs to conceive and 
evolve standard parts. inspection re 
quirements, and practices. Electrical. 
electronic, mechanical, pneumatic, and 
hydraulic mechanisms, systems and p-o 
cedures are involved. Directly related 
engineering training and experience 
desired. 


If interested, send experience resume 
and recent photo to: 


R. F. KALETTA 


Technical Placement Supv 
P.O. Box 516, St. Lowis 3, Missouri 


McDONNELL AIRCRAFT 
CORPORATION 











When Answering 
BOX NUMBERS ... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
oddress a single reply to more than one 
individual box number. Be sure to oddress 
seperate replies for each advertisement 
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EMPLOYMENT OPPORTUNITIES 


WHY there are so many NEW opportunities 
in Nuclear Flight Propulsion with 


GENERAL. ELECTRIC 


( 1 Elect " | ' to ul nd IMMEDIATE OPENINGS FOR MEN 
yeneri € ‘ s nov rane gy oO ‘ e secon 
ome ae Rew ene Ol ae ee Coe WITH TRAINING OR EXPERIENCE IN 
stage of its extensive program for nuclear powered flight 
. : Thermodynamics Instrumentation 
The first was reached successfully only a short time ago, . w Anal 
when the first turbojet to be exclusively powered by heat Stress and eight Narysis Cycle Analysis 
from an atomic reactor was ground tested at the National Heat Transfer 4 ed Mathematics 
Reactor Testing Station in Idaho Fluid Flow | and Analog Computer 
Shield Design 
Both engine and reactor were developed by G.E. for the Remote Handling retical Physics 
Atomic Energy Commission and the U.S. Air Force : tallus 
ni fk gy ) “ " é/ ‘ Reactor Design & Stru tures Metallu gy 
NOW more engineers and scientists from almost every Turbojet Applications Cal Uhemistry 
technical area are needed to contribute to this expanding Environmental Testing Ceramics 
operation Control: Reactor Analysis 
Facilities Design for nuclear research and testing 
«-- have you a lot of nuclear experience? 


--- alittle nuclear experience? 


«+. no nuclear experience? 
Ii vou would like to share e ba ‘ weaking enter 


Nucleon background or not, there are many advanced prise of putting the first bcee wwe i plane into the 
assignments open today at G.E. where an ME, LE, AE, air, write to GE. in conf 
Mathematician or Physicist can apply his conventional Mr. J. B. Rosselot + P.O. Box 132 « Cincinnati, Ohio 
skills effectively — and at once. Knowledge of nuclear as 

Mr. L. $. Munther « P.O. Box 535 + Idaho Falls, idaho 


pects of his work will be provided through consultation 


with G.E, specialists, through in-plant seminars and grad- AIRCRAFT NUCLEAR PROPULSION DEPT. 
uate study (leading to M.S. or PhD.) on a 100% Tuition x 


Refund Plan. 
“aa GENERAL 
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EMPLOYMENT OPPORTUNITIES 


work in fields such as aero- 
thermoelasticity, dynam- 
ies, flutter, VTOL aircraft. 
You will benefit from close 
association with respected 
and professionally out- 
standing faculty members 
and research scientists. 
You will have a research 
project of your own if you 
can qualify, 


INDIVIDUAL 
RECOGNITION 


- - rm. 
a" Ret 


~ 


“ae Mo 
1 To 
. i 


ADVANCED 
DEGREE 


oF gras ry 


Saal Pine 


SELF 
FULFILLMENT 


~ 


PROFESSIONAL 
ACHIEVEMENT 


<- 


Our personnel rec- 
ords show that many 
men who have served 
professional intern- 
ships of 3 to 5 years 
at the Aeroelastic and 
Structures Research 
Laboratory, now hold 
significant key posi- 
tions in the aeronau- 
tical industry 


SALARY RANGE 
$5800 to $7200 
for B.S. and M.S 


graduates with no in- 
dustrial experience. 


J 
“% 


ay AS CR 


write NOW! 


AEROELASTIC and STRUCTURES RESEARCH LABORATORY 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS 


Attn. Mr_A,. §. Richardson 


Executive Officer 








Compressor 
Development 
Engineer 


A challenging position availa- 
ble for the right man. B.S. in 
engineering required with pref- 
erence for Aeronautical. Must 
have five or more years experi- 
ence on the Aerodynamic 
design and development of 
compressor for aircraft Gas 
Turbine applications. 





Apply in Person or send Resume 
to Personnel Office 


LYCOMING 


Division of AVCO 

Manufacturing Co 
(Opp. Bpt. Municipal Airport 

Stratford, Conn. 








GET ON TOP 


with 


ASCOP 


Challenging oppor 


eats eee: 


tunities exist for 
electronic engi 
neers skilled in 
data acquisition 
and handling RF 
techniques circuit 
design, transistor 
applications, technical 
wr ting etc. Contact our 
technical personnel man 
ager about some un- 


usual offerings 


~~ ASCOP 
APPLIED SCIENCE CORP 
OF PRINCETON 


26 Wallace Rd, Princeton, NJ 
Phone PLainsboro 3-414] 


AVIATION WEEK, August 26, 1957 








Electronics Engineers — 


Is Leadership your target? 


Your opportunities for personal and pro 
fessional growth at Stromberg-Carlson 
are as big as your own initiative 

First, you'll get the recognition you 
deserve as a professional engineer. You'll 
fast the 


fast expansion 


because 


(5 fold 


advance company is 


growing since 
1942) 

You'll like the work, too 
challenging assignments in many varied 


interesting, 


fields of engineering 

Living conditions in Rochester match 
the high calibre of the job assignments 
at Stromberg-Carlson. This is a beauti 


ful medium-sized city of fine homes, 
excellent schools, and vast facilities for 
culture and recreation—in an invigorat 
ing four-season climate 

Elec 


trical Engineers, from junior to senior 
in the fields listed at 


Openings are now available for 
engineering levels 
the right. Specialized experience desira 
ble in transistorization, sub-miniaturiza 
tion, and advanced circuitry 

To decide which field of work offers 
you the greatest opportunity for leader 
ship, check the list, then send a letter or 


resume to 


ARTHUR N. PAUL, Director of Technical Personnel 


STROMBERCG-CARLSON 


A OIVIiSIton oF 


1401 N. GOODMAN STREET + ROCHESTER 3, N.Y 
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GCENERAL OYNAMICS 


CORPORATION 


EMPLOYMENT OPPORTUNITIES 


Electronic Communication 


Cuct 
»y ems 


| Telecommunications 


Switching Circuits 


Carrier Circuits 
Data Processing 


Solid State Digital Computer 


systems 


Electromechanical Design 





| Radar and Countermeasures 

| Missile Guidance Systems 

| Production Engineering 
Navigation Systems 

Systems Test Equipment 


| Industrial Engineers 


Electromagnetic Wave 
Propagation 


Antenna Design 


Search Receiver Design 





EMPLOYMENT OPPORTUNITIES 


SPECIAL MESSAGE TO 
DESIGN AND STRESS ENGINEERS 











weet 1 WESTERN UNION 22> 





less ite deferred char 
] t 





€ ~ NL= Night Letter 

* te indie vy eh 

= TELEGRAM 1201 | Tym fateronsonal 

sper syrnbol LT =) eter Telegram 
W. P. MARSHALL, Pecs:oenr 

ng time shown in the date line on domestic telegrams is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME at point of destination 




















0 SDA223 SDZ2 NL PDS FAX CHULA VISTA CALI F= 
DESIGN AND STRESS ENGINEERS= 


ROHRVS QUARTER=BILLION BACKLOG INCLUDES 45 0/0 LONG- 
RANGE COMMERCIAL WORKo THIS MEANS UNUSUAL JOB 
SECURITYo OUR POLICY 1S TO PROMOTE FROM WITHINe 
ROHR ENGINEERING SALARIES AND BENEFITS AMONG BEST IN 
INDUSTRYo URGENT OPENINGS FOR EXPERIENCED AIRCRAFT 
DESIGN AND STRESS ENGINEERS IN CURRENT DEPARTMENT 
EXPANSION, SEND RESUME WILL RESPOND AT ONCE= 

‘Jo Le HOBEL= 





i ee ee 





THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE 


ROHR IS BUILDING MORE AND MORE MAJOR COMPONENTS FOR 
AMERICA’S LEADING COMMERCIAL AND MILITARY PLANES 


Address J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 43 


WORLD'S LARGEST PRODUCER ; m OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 








REPLIES «it 
Jo This 
\EW VORA / 
CHICAGO 
SAN FR 


POSITIONS VACANT 


Senior Sales Engineer needed to cover New 
England & airframe — anie fi ir 
alve and acce manufacture I 

1iary and the email for the 
M rie . ' - 


P 1, Aviation Week 


Aas Meoshantoe—Cehedutes Air Carrier has 
nsed Aa! Mechanic mM 


POSITIONS WANTED 


Lawyer. Contract claims, financial sales 
stent m i ‘ yre inner ue t A 


est 3 PW. 22, Aviation Week 


ATR Pilot. - 39. , “ype ratings 1-498, oc- a 

( is. Ix ; MEL; former captain lea« 
cheduled overseas airline. 10.000 hou ae 
lent-free Powerplant mechanic 
tructor 1% rs executive experience 


grour 


ght twine 4 t college. Current! em 
oyed seek position commensurate with 
salifications. PW-5802, Aviation Week 


SELLING OPPORTUNITY WANTED 


re Representative. Southwest 

Intereste« r aft suppliers in specialized 

field to rep sent to major m lle and a 
aft seuianen s. RA 928 Aviation Week 





INSTRUMENT RESEARCH 
ENGINEER 


This position will require man with advanced 
degree in electrical engineering, electronic 
engineering, or experimental physics. Will 
design, develop, and evaluate laboratory 
test instrumentation devices ond systems in 
a complete aircroft engineering test labo 
ratory Must hove an experience back 


ground in instrumentation development 


if interested in this responsible position 
please send a detailed resume in confidence 


to 


R. F. KALETTA 
TECHNICAL PLACEMENT SUPERVISOR 


P. O. Box 516, St. Louis 3, Missouri 


MC DONNELL AIRCRAFT CORPORATION 





EMPLOYMENT OPPORTUNITIES 








NEEDED IMMEMIATELY 


POWER PLANT TEST ENGINEER 


Will conduct the power plant testing program in ou! 
Business Transport Division. 3 to 5 years experience 
required 


ACOUSTICS ENGINEER 


Muster’s degree or equivalent in technical experience 
U.S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc 
tion. Will direct and be responsible for entire acoustical 
program. 


AERODYNAMICIST 


Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD 
VANCEMENT Need someone interested in building 
transports with superior aerodynamic design 


PEooNA 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas 








SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





ENGINEER-ACCOUNT EXECUTIVE 








MANUFACTURING 
REPRESENTATIVES 
WANTED 


A leading me turer of Solenoid Valve: 
w has the f wing territories ava 
able for estoblished aggressive Sale 
Representatives Shovid be familiar witt 
aircraft fuel systems and hydraulic 
pneumatic applications Excellent oppor 
tunities for the right companies. Seattle 
Denver, St. Lovis, Boston, Philadelphia 
oreas Write giving full details of opera 

tior Box 


Rw .o4 








HEAVY-DUTY Deal Directly S-51 


With Owner 


VERTICAL MILLERS | |< SIKORSKY 
ELECTRONIC CONTROLS 


New REED-PRENTICE No. 4 Yertical Millers 
svailable for quick delivery—at reduced 
cost Exclusive electronic « trols for all 
feeds. Unsurpassed for precision milling 
Write for descriptive folder 


60" and 96" mode's 


REED-PRENTICE CORPORATION A. J. Ming Hunter 6-7690 


677 CAMBRIDGE STREET TRADE-AYER COMPANY 
WORCESTER 4. MASS Linden Airport, Linden, N. 4 














terminal block assemblies Alt We 








AIRCRAFT HARDWARE AN HARDWARE & FITTINGS 
AN—MS—NAS—AN®6 Digit-Specials Stainiess, Aluminum, Brass, Steet All sizee—im 


fittings crew tape inte mediate delivery om world’s targest shelf stock 
m. stain ‘ Buy direct trem manutacturer Lower orice 
. " + suicker service. Send for free wall charts showing 
; : ‘ t itt 
 airoraft standard hardware so ‘3 omoplete tine of AW F ‘ 


Division of Jeb Industries, 6235 “teak COLLINS ENGINEERING CORPORATION 


ing 
Bivd Los Argetes 4. Catiter one 734 1050 Washington Bivd Culver City, Catiternia 
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AIRCRAFT 
FOR SALE 


Investigate Our Privately 
Financed Long or Short Term 


LEASE PROGRAMS 


2-LOCKHEED LODESTARS — Zero 
time airframe & engines—Both low 
time and excellent condition. Prime 


aircraft for modification 


1—AERO COMMANDER — NEW 
No paint—No radio—Ready to cus- 


tom equip—for long term lease. 


Contact the Sales Department. 


MINNESOTA AIRMOTIVE, Inc. 
Wold Chamberlain Field 


Minneapolis, Minnesota 
PHONE: PArkway 1-335! 


Deal directly with owner 


For Sale—Iimmediate Delivery 


26 passenger ex-Eostern Wright G202A 


DCc-3 


Full airline equipment 


$100,000.00 


TRADE-AYER co 
> Linden Airport, Linden, N. J. 
Hunter 6-7690 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Inspection | Radar 
Maintenance Interiors 
instrumentation Engine Change 
Modification Exteriors 
Overhaul Radio 


PacAhero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santa Monica Airport, Santa Me 
Builders of the Incomporoble Leorstars 


1, Californie 


a? 





Who but who hos fresh R-1830-94 overhauled 
ENGINES, PARTS and SERVICE MANUALS 
available from stock? 


America's most experienced supplier 
of R.1830-94's 


STEWARD-DAVIS INC. 


FAculty 1-3414 Gardenia, California, U.S.A 

















IMMEDIATE DELIVERY 


Six 


DC-3 Aircraft 


1830-92 ali mods 
completed, Just released by lead 


21 seats 


ing Canadian airline. Cleanest 


DC-3s available anywhere. 


Reasonably priced 


Write, wire, phone: 


LUND AVIATION (CANADA) LTD 


Montreal Airport, P.Q 
CANADA 


immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


75, —92, —94 202, —56, —72 


R985 R1340 R2000 


and our most populor DCI engine 
R1630 - SUPER ~ 92 


ENGINE WORKS 


INC. 
Lambert Field inc St. Lowls, Mo 


C18 and D18 
BEECHCRAFT 
FOR LEASE 


Dea! Directly 
with Owner 


Neo deposit re- 
quired—no tlonge- 
term contract 


* Executive ap- 
pointments 

« Well equipped 8800 monthiy oe 
die up Fiy all ye 
ra like. Aireraft hut 
* Full inestre- insurance inctuc 
mentation od. If desired air 
« Good selection craft avaiable for 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, WN. J. 
Hunter 6-7690 








Lambert Field 
iv St. Lewis, Me. 
Mf. PErshing 1-1710 


has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 























Your Inquiry 
Will Have Special Value 


if you mention that it is in 
response to advertising in this 
publication. Advertisers value 
such acknowledgements highly; 
so does the publisher. You bene- 
fit —as a reader—in the enlarged 
future service such acknowledge. 
ments help to make possible 








FOR SALE 
A-26 


just reticensed and controls recovered Zero time 
engines Exeoutive interior Seerry Auto Pilot 
with Appreach Coupter Will consider trade 


{ f ZIMMERMAN, Continental O11 Company 


8915 Randeotph Read Houston 17, Texas 
OLive 4.650! 








COLLINS 
BENDIX 
SPERRY 


AIRWAYS th 


LEAR focwetrie areroer 


PHONE GENneStt @ 730! 


ARC 


RADAR 


AUTOMATIC PILOTS 
NAVIGATION AND 


COMMUNICATION SYSTEMS 
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STEEL 


Every Kind 


Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Sen, inc. Plants 
New York, Boston, Wallingford, Cenn., 
Philedeiphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffele, Mil- 
wavkee, Chicage, St. Leuvis, Seattle, 
Spokane, Leos Angeles, Sen Francisco 


Door Seals 
for the 707 


Passenger door seal (left) and gal 
ley door seal (right) are produced 
by CHR for the Boeing 707. Ma 
terials: High tear strength silicone 
rubber reinforced with Dacron fab 
ri Result té ir, abrasion ozone and 
sticking 
temperatures 


weather resistant seal , non 
flexible at extreme 


CONNECTICUT 
HARD RUBBER 


THE CONNECTICUT HARD RUBBER 


NEW HAVEN 





LETTERS 


. . Aviation Week welcomes the opin- _ ne Ie Ye 
Replies to Sayen ion of its readers on the issues raised Coin Ss Other Side 
af in the magazine's editorial columns. a 

im the ue of July , Address letters to the Editor, Aviation \ | Happ Jobshopper (AW Ma 

ALPA (p. 115) concerning Week, 330 W. 42nd St... New York 36. I 158), \n nhappy Home itcade 

It g « well tod N. ¥. Try to keep letters under 500 AW June 17, p. 122), and Disgusted I 
words and give a genuine identifica- ginecr AW July 5, p. 154) have air 
tion. We will not print anenymous on ynmon ind probal Iv deserved 
letters, bat names of writers will be gripes about the aircraft indust nd it 
withhold on request. engineering working condition ies fen 





} 


ind titi 
paper plication is that things are only this way 1 
riters have refer ( ( t eml but not uircraft companies. I get the feeling that 
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f than the news report \ 1 limited view which magnify 
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ame as then Did ¢ ipt. Spe ht defn j P vere adverse hostil tness Ihe quainted wer impressed of snowed b 
tion did not, howeves ater into the imsincere late worker It would be a poo 
t to either r vho could not judge a man 
quality but had to resort t 


cmetgcn 
tan m me of the se with resn 
} 


rie 0 


Item ondemned 
estigation, a right to be h ‘ 1 trial ipt Specht or t 
he report that I read indicated that the that it was pr umed that an impartial and 


he conducted by CAB his desk. This is the same philosophy that 
riticism of the con puts an engineer on the time clock and 


ntre involved, in 


quantity as measured by hours expended at 


Captain's license was suspended until a f il fair hearing would 
estigation could he made Mr. Saven ind that any justifiable 
renarks about this are extremely self-right trol exercised would be indicated in the figures that if he came in at 8:00 a.m. and 


cous and calculated to make it seem as if the findings of the CAB Examiner punched out at 4:30 p.m. he must ha 
Constitution were being trampled m_ th Th only language ntained in 


the lone eight hours work. Strangely enou 
lust. Hle seems to forget that a 1 " or vhich in any way reflects on the most Supervisor deserved the positions 
ted of 4 iting a law 1 ( icld | rol xercised ontamed in footnote which thev were promoted 
ntion—deprived of his li int Fxaminer report on | 43 and is I'rue, some peopl did little for the goo 
Iso iw two 1M 


| Hoe | 
I qi follow pas re ived but I 11S 


harge « proven o1 1 


las nec | ! } ) ‘ vhere engineers were fired ve wctuall 
nodt 

velfare of the ommunity ndon yack ol hires for such obvious; lovenlh perform 

f How 


mce often does thi happ nin “ol 


guilt or mnocence ! ) -_ vihan om panies? 
! Although t ( iO mplication is alwa present that 
ift work are only inter 


This is in no manner connected 


' rey 
Mr.S cles " pt. Spe 
iltitud pending the government monet 


letter contained the abo reason 7 yg ‘ mom I'rue, cost oft 
’ ! 


oOmment at ( is has been tru f th 

reviou lefens« of Spe ht irefully do 

ri us any fact Phe entire ise hinge 
iippo t { i \\ hy 


1 iding your 


ight since tim 
purchased and 


irked for a lars 


hit 
it these fa 


Saven doc ha 1 defen iti ( tamnin cith 
1) bout ] ela Oo thy 


th it 
think 


wom on tence all 
to oO technician ponsibil 
I 


’ 


Mr. Saven has mad 


ul senou ha unheard promotion most n 


hich are substantiate nt, and new ideas unwel 


i information “th 
upport th tafement i not 
vileg t is his duty to reveal them in 


ir no gnpes from that 
hi } :, ippror “inecring population beca 
uurity ind doesn’t want to 
entiret If he ha » such informa 4 rey ] ( An 1p ibout th 
ive prompt ad ’ pil ' iT ' CAR I xaminet cred with the old ‘ curity 
' ted the hearing lo Unhappy Homestea 


ition is untenable and 1 ‘ 
lh ) ‘ w , npa | ind that usted Engineer auestion 


( : ; nérol «w , : t im aircraft m ane ge 
for o littl the iInswel 
large organization ivilian 
takes much longer to locate the dud sin 


he can be transferred to many differen 


the inte ) ) nization 


Mir Sa 


Joun D. Munnortanp middl t 
Cincinnati, Ohi ited ctter ie | jobs in an attempt! to find a slot for him 
been 
I hee letter ot Al PA Pre ident ( ( ( not ( 
N. Saven quoted in the July ) wsue of Spe ht dropped 
\Wwiatton Week (p. 11 lefending Capt entrate 1 preventing simil 
Specht and condemning the CAA ancl the the future 
mtrollers in that unfortunate case, revives 
again the defense of Capt. Specht made by 
*~ the ALPA during the hearing before th 
CAB. We can applaud the action of ALPA Arlington 


It just so happens that aircraft engineer 
ire more vociferous about jobs in general 
ind such magazines as Aviation Weex 
ire willing to air their views for the ultimat 
benefit of all (we hope 

Currorp P. Burton Vicror H. Green 
Executive Director Electronics Enginecs 
Air Trafic Control Assn. Cornell Aero. Lab 
Va Buffalo, N. Y 
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NAVIGATION: 





Proven performance earns new 
orders for 4-purpose airborne radar 


Sperry APN-S@Q is now in extensive military service 


NEW PILOT'S INDICATOR is lates 
feature of APN-S9. Auxiliary 
may be held on relative bearing while navi 
oriented to preselect« 


gator’s indicator ts 


compass setting 


S-inch LOM 


f 


In the past three years, Sperry’s high 
APN.S9 
unqualified acceptance aboard military 
Today it’s making flying safes 


performance radar has won 


aircralt 
and easier for pilots of planes like the 
Lockheed C-130, Boeing KC-135 
Douglas C-133 


and 


Developed for the U. S. Air Force 


the APN-S9 fills four important mili 


tary needs—navigation, search, storm 


warning, and coded beacon identifica 
tion. Offering a selection of ranges from 
} to 240 miles, it also provides complet 


coverage—forward, above or below the 


aircraft. For all its versatilitv, however 
the APN-S9 takes up less room than 


crewman and weighs only | pounds 


making it the smallest and lightest 
high-performance radar available 


This is Only one of the ce velopment 
of Sperry new Air Armament Divi 
mn. Other fields of mcluck 


activily 


iir-tO-alt ir-to-surtace mussil 


srborne beat Countermeasure 


fire control radars, imertial tem nal 


hombing-navigation tem 


AIR ARMAMENT DIVISION 


Great Neck, New Yor 
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